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1 

SUBSTITUTED OXOAZAHETEROCYCLYL FACTOR Xa INHIBITORS 

FIELD OF THE INVENTION 

5 This invention is directed to oxoazaheterocycyl compounds which inhibit factor Xa, to 

pharmaceutical compositions comprising these compounds, to intermediates useful for preparing these 
compounds and to a method of inhibiting factor Xa. 

BACKGROUND OF THE INVENTION 

10 

Factor Xa and Factor Xa assembled in the prothrombinase complex (Factor Xa, Factor Va, 
calcium and phospholipid) activates prothrombin to generate thrombin. Factor Xa is strategically located 
at the intersection of extrinsic and intrinsic pathways of the blood coagulation system. Thus, an inhibitor 
of Factor Xa inhibits the formation of thrombin and therefore is useful for preventing or treating 

15 disorders related to blood coagulation in mammals. 

Anticoagulant therapy is indicated for the treatment and prophylaxis of a variety of thrombotic 
conditions of both the venous and arterial vasculature. In the arterial system, abnormal thrombus 
formation is primarily associated with arteries of the coronary, cerebral and peripheral vasculature. The 
diseases associated with thrombotic occlusion of these vessels principally include acute myocardial 

20 infarction (AMI), unstable angina, thromboembolism, acute vessel closure associated with thrombolytic 
therapy and percutaneous transluminal coronary angioplasty (PTCA), transient ischemic attacks, stroke, 
intermittent claudication and bypass grafting of the coronary (CABG) or peripheral arteries. Chronic 
anticoagulant therapy may also be beneficial in preventing the vessel luminal narrowing (restenosis) that 
often occurs following PTCA and CABG, and in the maintenance of vascular access patency in long- 

25 term hemodialysis patients. With respect to the venous vasculature, pathologic thrombus formation 

frequently occurs in the veins of the lower extremities following abdominal, knee and hip surgerv' (deep 
vein thrombosis, DVT). DVT further predisposes the patient to a higher risk of pulmonarv' 
thromboembolism. A systemic, disseminated intravascular coagulopathy (DIC) commonly occurs in 
both vascular systems during septic shock, certain viral infections and cancer. This condition is 

30 characterized by a rapid consumption of coagulation factors and their plasma mhibilors resulting in the 



physKilcigic role l or example, thrombin has been proposed to contribute to the morbidit\ and mortalit\ 
(^f such chronic and deeenerati\c diseases as arthritis, cancer, atherosclerosis and Alzheimer's disease h\ 
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v irtue of its ability to regulate many different cell types through specific cleavage and activation of a cell 
suriace thrombin receptor, mitogenic effects, diverse cellular functions such as cell proliferation, for 
example, abnormal proliferation of vascular cells resulting in restenosis or angiogenesis, release of 
PDGF and DNA syntheses. Inhibition of Factor Xa will effectively block thrombin generation and 
therefore neutralize any physiologic effects of thrombin on various cell types. 

The representative indications discussed above mclude some, but not all, of the possible clinical 
situations amenable to treatment with a Factor Xa inhibitor. 

Oxoazaheterocyclyl Factor Xa inhibitors are disclosed in international Patent Numbers 
PCT/US98/07158, published Oct. 22, 1998; PCT/US98/07159, published Oct. 22, 1998; 
PCT/US98/07160, published Oct. 22, 1998; PCT/US98/07 161, published Oct. 22, 1998; and 
PCT/US96/09290, published Dec. 19, 1996. Oxoazaheterocyclyl fibrinogen antagonists are disclosed in 
International Patent Application Number PCT/US92/09467, published May 13, 1993. 

SUMMARY OF THE INVENTION 

This invention is directed to a compound of formula I 



or a pharmaceutically acceptable salt thereof, phannaceutically acceptable prodrug thereof, an N-oxidc 
thereof, a hydrate thereof or a solvate thereof 



G, and G. arc Lj-Cy, or L.-Cy., provided that when R, and R,, or R, and R,, taken together form O or S, 



C\, and ( \ . arc indcpcndcntlv selected irom tipiioiiali\ siilxslilulcd ar>L c^ptionali\ substituted 
hctcronn i, ontionalK "Substituted c\cl(ialk\'l. (^ptionnllv ^uh^titntcd c\ cK>alkcn\ 1. opTionalK sub^titutoti 




G2 



wherein 
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3 



heterocyciyl, optionally substituted heterocycienyl, optionally substituted fused arylcycloalkyl, 
optionally substituted fused arylcycloalkenyl, optionally substituted fused arylheterocyclyl, optionally 
substituted fused aryiheterocyclenyl, optionally substituted fused heteroarylcycloalkyl, optionally 
substituted fused heteroarylcycloatkenyl, optionally substituted fused heteroarylheterocyciyi and 
5 optionally substituted fused heteroarylheterocyclenyl; 

L, is O, NR5, -S(0 V, -S(0)pNR5-, -C(X)Y- or -L3-Q-L,-Q'-L5-, 

L3 and L5 are independently absent, optionally substituted alkylene, optionally substituted alkenylene or 
10 optionally substituted alkynylene; 

L4 is optionally substituted alkyiene, optionally substituted alkenylene, or optionally substituted 



15 Q and Q' are independently absent, O, S, NR5, -S(0\-, -S(0)pNR5- or -C(X)Ys 
A is CH orN; 

R„ R,., R., R.^, R3, Rja, R4 and R4a are independently selected from hydrogen, carboxy, alkoxycarbonyl, 
20 Y'Y^CO, optionally substituted alkyU optionally substituted aryl, optionally substituted aralkyl, 

optionally substituted heteroaryl and optionally substituted heteroaralkyl, or R, and R,a, R2 and R23, R, 
and R^a, or R^ and R43 taken together form O or S; 

m and n are independently 0, 1 or 2. provided that m and n are not both 0 and further provided that when 
25 R, and R,, taken together form O or S, n is 1 and when R, and R,^ taken together form O or S, m is 1 ; 

L2 is absent or a group of formula 



alkynylene; 
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4 

R5 is hydrogen, optionally substituted alkyl, optionally substituted aralkyl, optionally substituted 
heteroaralkyK R60(CH2)v-, R602C(CH2)x-,Y V^NC(0)(CH2)x-, or Y ^ Y^N(CH2)vS 

R6 is hydrogen, optionally substituted alkyl, optionally substituted aralkyl or optionally substituted 
5 heteroaralkyi; 

Y and Y" are independently hydrogen, optionally substituted alkyl, optionally substituted aryl, 

1 ^ 

optionally substituted aralkyl or optionally substituted heteroaralkyi, or Y and Y" taken together with 
1 

the N through which Y and Y^ are linked form a monocyclic heterocyclyl; 

10 

R7, Rg, R^, and Rjo are independently selected from hydrogen, hydroxy, alkoxy, optionally substituted 
alkyl, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyl and 
optionally substituted heteroaralkyi, provided that only one of R7 and Rg or one of R^ and R,o is hydroxy 
or alkoxy, and further provided when R7, Rg, R^ and R,o is hydroxy or alkoxy, then the hydroxy or alkoxy 
1 5 is not a substituted to a N, O or S in Z; 

X is O or S; 

Y is absent or is selected from O, S and NR5; 

20 

Z is absent or is selected from optionally substituted lower alkenylene, optionally substituted lower 
alkynylene, O, S(0)p,NR„ -NR.C(O)- and -C(0)NR,-; 

x is 1, 2. 3 or 4; 

25 

Y is 2, 3 or 4; 

p is 1 or 2; and 



therapeutical I V etfecti\ e amtnint Dt'the compound t)i~ formula 1 atid a pliarmaccuiicalK acceptable earner. 
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5 

In another aspect, this invention is directed to a method of treating a physiological disorder 
capable of being modulated by inhibiting Factor Xa comprising administering to a patient in need of such 
treatment a therapeutically effective amount of a compound of formula I. 

In another aspect, this invention is directed to a compound of formula II 



P 




wherein 

P is H or a nitrogen protecting group; 

R„ Ri,, R., R.„ R3, R33, R4 and K,, are independently selected from hydrogen, carboxy, alkoxycarbonyl, 
Y'Y^CO, optionally substituted alkyl, optionally substituted aryl, optionally substituted aralkyl, 
optionally substituted heteroaryl and optionally substituted heteroaralkyi; 

L2 is a group of formula 




Cy. is selected from optionally substituted ar>'L optionally substituted heteroaryl, optionally substituted 
cycloalkyL optionally substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted 
helerocyclenyl, optionally substituted fused arylcycloalkyl, optionally substituted fused arylcycloalkenyl, 
optionally substituted fused arylheterocyclyl, optionalK substituted fused aryihetcrocyclenyl, optionally 



R. IS hvdrogcn, optiunalK substituted alk\ I, optionally substituted aralkyl. optionally suDstitutcd 
hctcroamlkvl. R^OfCH-K^. R^D-rm I V),. . y N'^TVO V( 1- u, - .>r vS'^\7rn-K^ - 
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6 

is hydrogen, optionally substituted alkyl, optionally substituted aralkyl or optionally substituted 
heteroaralkyl; 

5 Y and Y" are independently hydrogen, optionally substituted alkyl, optionally substituted aryl, 

1 2 

optionally substituted aralkyl or optionally substituted heteroaralkyl, or Y and Y taken together with 
1 2 

the N through which Y and Y are linked form a monocyclic heterocyclyl; 

R7, Rg, R^ and R,o are independently selected from hydrogen, hydroxy, alkoxy, optionally substituted 
10 alkyl, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyl and 

optionally substituted heteroaralkyl, provided that only one of R7 and Rg or one of Rx, and R,o is hydroxy 
or alkoxy, and further provided when R7, Rg, R9 and Rio is hydroxy or alkoxy, then the hydroxy or aikoxy 
is not a substituted to a N, O or S in Z; 

15 Z is absent or is selected from optionally substituted lower alkenylene, optionally substituted lower 
alkynyiene, O, S(0)p, NR5, -NR^CCO)- and -C(0)NR5-; 

X is 1, 2, 3 or 4; 

20 V is 2, 3 or 4; and 

q and r are independently 0, 1 , 2 or 3, provided that q and r are not both 0, 
which is an intermediate useful in the preparation of the compound of formula I. 

25 DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

As used above, and throughout the description of the invention, the following terms, unless 
otherwise indicated, shall be understood to have the following meanings: 

chain, hrancheti means that one or more lower alk\ 1 groups .^ucti as nieifn 1, eth> 1 or prop\ 1 are attached 
to a linear alkvl chain. "I oweralkvi" means about 1 to about 4 carbon atoms in the chain which may be 
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straight or branched. The alkyi may be substituted with one or more "alkyl group substituents'' which 
may be the same or differem, and include halo, cycioalkyi, hydroxy, alkoxy, amino, carbamoyl, 
acylamino, aroylamino, carboxy, alkoxycarbonyi, aralkyloxycarbonyl and heteroaralkyloxycarbonyl. 
Representative alkyl groups include methyl, trifluoromethyl, cyclopropylmethyl, cyclopentylmethyl, 

5 ethyl, n-propyl, i-propyi, n-butyl, t-butyl, n-pentyl, 3-pentyl, methoxyethyl, carboxymethyl, 
methoxycarbonylethyl, benzyloxycarbonylmethyl, and pyridylmethyloxycarbonyimethyL 

"Alkenyl" means a straight or branched aliphatic hydrocarbon group containing a carbon-carbon 
double bond and having about 2 to about 1 5 carbon atoms in the chain. Preferred alkenyl groups have 2 
to about 6 carbon atoms in the chain. Branched means that one or more lower alkyl groups such as 

1 0 methyl, ethyl or propyl are attached to a linear alkenyl chain. '*Lower alkenyl" means about 2 to about 4 
carbon atoms in the chain which may be straight or branched. The alkenyl group may be substituted by 
one or more alkyl group substituents as defined herein. Representative alkenyl groups include ethenyl, 
propenyl, n-butenyl, i-butenyl, 3-methylbut-2-enyl, n-pentenyl, heptenyl, octenyl, decenyl, and the like. 
"Alkylene" means a straight or branched bivalent hydrocarbon chain having from 1 to about 20 

] 5 carbon atoms. The preferred alkylene groups are the lower alkylene groups having from i to about 6 
carbon atoms. Alkylene may be substituted with 1 or more alkyl group substituents as defmed herein. 
Representative alkylene groups include methylene, ethylene, and the like. 

"Alkenylene" means a bivalent group derived from a straight or branched chain hydrocarbon 
containing at least one carbon-carbon double bond. The preferred alkenylene groups are the lower 

20 alkenylene groups having from 1 to about 6 carbon atoms. Alkenylene may be substituted by one or 
more alkyl group substituents as defined herein. Representative alkenylene include -CH^CH-, - 
CH2CH=CH-, -C(CH3)-CH-, -CH2CH=CHCH2-, and the tike. 

"Alkynyiene" means a bivalent group derived from a straight or branched chain hydrocarbon 
containing at least one carbon-carbon double bond. Preferred alkynylene groups are the lower 

25 alkynylene groups having from 1 to about 6 carbon atoms. Alkynylene may be substituted by one or 
more alkyl group substituents as defmed herein. Representative akynylenc include 
— CHECH—, — CHECH-CH,— . — CH: CH- CHCCH,) . and the like. 

NRii 

— C-NHR12 . . „ , . 
"•Amidino" or ■'amidine'" means a group of formula wherein R,, is selected 



iT optionalh' substituted lower alk\ 1 and R - is as defined above Most prcterrcd anndiiio iiroups are 
those in which R., and R , are hvdrocen. 
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8 

''Basic nitrogen atom'' means an sp- or sp^ hybridized nitrogen atom having a non-bonded pair of 
electrons which is capable of being protonated. Examples of basic nitrogen atoms, which may be 
optionally substituted where possible, include those in heteroaryl, heterocyclyl, heterocyclenyl, fused 
arylheterocyclyl, fused arylheterocyclenyl, fused heteroarylcycloalkyl, fused heteroaryicycloalkenyl, 
5 fused heteroarylheterocyclyl, fused heterocyclylheterocyclenyl, imino, amino and amidino groups. 

"Cycloalkyl" means a non-aromatic mono- or muiticyclic hydrocarbon ring system of about 3 to 
about 10 carbon atoms. Representative monocyclic cycloalkyl rings include cyclopentyi, cyclohexyl, 
cycloheptyl, and the like. Representative muiticyclic cycloalkyl rings include decalinyl, norbomyl, 
adamantyl, and the like. The cycloalkyl group is optionally substituted with one or more cycloalkyl 
1 0 group substituents which may be the same or different, where "cycloalkyl group substituent" includes 
oxo, alkyi, aryl, heteroaryl, aralkyl, heteroaralkyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, 
acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyL aralkoxycarbonyl, acylamino, 
aroylamino, aikylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfmyl, aryisulfmyl, heteroarylsulfmyl, 
alkylthio, arylthio, heteroarylthio, aralkylthio, heteroaralkylthio, amidino, amino, carbamoyl, or 
1 5 sulfamoyl. Preferred cycloalkyl group substituents are amino and amidino. 

"Cycloalkenyl" means a non-aromatic monocyclic or muiticyclic hydrocarbon ring system 
containing a carbon-carbon double bond and having about 3 to about 10 carbon atoms. The cycloalkenyl 
group is optionally substituted by one or more cycloalkyl group substituents as defined herein. 
Representative monocyclic cycloalkenyl rings include cyclopentenyl, cyclohexenyl or cycloheptenyl, and 
20 the like. A representative muiticyclic cycloalkenyl ring is norbomylenyl. Preferred cycloalkenyl group 
substituents are amino and amidino. 

"Heterocyclyl" means a non-aromatic saturated monocyclic or muiticyclic ring system of about 3 
to about 10 ring atoms wherein the ring system contains one or more element(s) other than carbon. 
"Azaheterocyclyl" means heterocyclyl wherem one or more of the atoms in the ring system is/are 
25 nitrogen. Preferred heterocyclyl comprise about 5 to about 6 ring atoms wherem one or two of the rmg 
atoms is/are independently selected from oxygen, nitrogen or sulfur. "Aza", "oxo" or "thia'\ when used 
as a prefix before heterocyclyl means that the ring system contains at lease one nitrogen, oxygen or 
sulfur atom. The heterocyclyl is optionally substituted with one or more heterocyclyl group substituents 
which may be the same or different, where " heterocyclyl group substituent" includes oxo, alkyl, ary I, 
30 heteroarv'l, aralkyl, hetcroaralkyU hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo. 



carbamoyl, or sulfamo> 1 Preferred hctcrocvclvl grcnip siibstitnLMits include ammo, amidmo. halogen, 
livdroxv, alkoxycarbonvlalkyl and carbowaikv! Representative heterocyclvl include piperidvL 
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pyrrolidinyl, piperazinyi, pyrazolidinyi, imidazolinyl, tetrahydrofuryl, morpholinyl, thiomorpholinyl, 
thiazolidinyl, 1 ,3-dioxoianyI, 1,4-dioxanyK 1,4-dithianyl, 1,3,5-triathianyI, tctrahydrothienyl, 
tetrahydrothiopyranyl, quinuclidinyl, and the like. The thio or nitrogen moiety of the heterocyclyl may 
also be optionally oxidized to the corresponding S-oxide, S,S-dioxide or N-oxide. 
5 "Heterocyclenyl" means a heterocyclyl as defined herein which contains at least one carbon- 

carbon or carbon-nitrogen double bond. *'Aza \ '*oxo" or "thia'\ when used as a prefix before 
heterocyclenyl means that the ring system contains at lease one nitrogen, oxygen or sulfur atom. The 
heterocyclenyl is optionally substituted with one or more heterocyclyl group substituents as defined 
herein. Representative heterocyclenyl include 2H-pyrrolyl, 2-pyrrolinyl, 3-pyrrolinyl, 2-imidazolinyI, 
10 2-pyrazolinyi, 2H-pyranyl, K2-dihydropyridyK 1,4-dihydropyridyl, 1,2,3,4- tetrahydropyridyl, 

tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like. Preferred heterocyclyl group substituents 
include amino, amidino, halogen, hydroxy, alkoxycarbonylalkyi and carboxyalkyl. The thio or nitrogen 
moiety of the heterocyclyl may also be optionally oxidized to the corresponding N-oxide, S-oxide or 
S,S-dioxide. 

1 5 "Aryl" means a 6 to 10 membered aromatic monocyclic or multicyclic hydrocarbon ring system. 

The aryl is optionally substituted with one or more aryl group substituents which may be the same or 
different, where "aryl group substituent" includes hydrogen, aikyi, aryl, heteroaryl, aralkyi, heteroaralkyl, 
aryldiazo, heteroaryldiazo, hydroxy, hydroxyalkyi, alkoxy, aryloxy, aralkoxy, acyl, aroyi, halo, nitro, 
cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, acyiamino, aroylamino, 

20 alkylsuifonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, 
arylthio. heteroaryithio, aralkylthio, heteroaralkylthio, arylazo, heteroarylazo, amino, alkylamino, 
carbamyl and suifamyl. Preferred aryl groups are optionally substituted phenyl or optionally substituted 
naphthyl. Preferred aryl group substituents include hydrogen, alkyi, aryl, heteroaryl, hydroxy, acyl, 
aroyl. halo, nilro, cyano, alkoxycarbonyl, acylamino. alkylthio, alkylamino, amino, carbamyl, 

25 thiocarbamyl and amidino. 

"Hctcroar\ r' means about a 5- to about a 10- membered aromatic monocyclic or multicyclic ring 
system wherein one or more of the atoms in the ring system is/are element{s) other than carbon. 
Preferred heteroaryl contain one to about 4 heteroatoms selected from oxygen, nitrogen and sulfur. 
''Aza", "oxo'' or ''thia", when used as a prefix before heteroaryl means that the ring system contains at 

30 lease one nitrogen, oxygen or sulfur atom. The heteroaryl is optionally substituted with one or more ar\l 



qumazolinyi, quinoli/in\ I. irnida/o| 1 lp\ ri(i\ L phthalaziin L irnidazoi 2, 1 |thiazoK L bcn/otiiran\ L 
35 mdolyl, isoindoK 1. indoli/inyl, indazoivl, azaindolyl. benzimidazolyl. bcnzothienv L bcnzisoxazoivL 
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10 

benzothiazolyl, purinyl, benzotriazolyl, 1 ,8-naphthyridinyl, pteridinyl, quinolinyl, imidazolyl, 
isoquinolinyl, cinnolinyl, triazinyl, benzotriazinyl, and the like. Preferred heteroaryi group substituents 
include hydrogen, alkyl, aryl, heteroaryi, hydroxy, acyl, aroyl, halo, nitro, cyano, aikoxycarbonyl, 
acyiamino, alkylthio, aikylamino, amino, carbamyl, thiocarbamyl and amidino. When heteroaryi 
contains a nitrogen atom, the nitrogen atom may be oxidized to the N-oxide. 

"Fused arylcycloalkyl" means a fused aryl and cycloalkyl as defined herein. Preferred fused 
arylcycloalkyls are those wherein the aryl thereof is phenyl and the cycloalkyl consists of about 5 to 
about 6 carbon atoms. Representative fused phenylcycloalkyl groups include 1,2,3,4-tetrahydronaphthyl, 
indanyi, and the like. The fused arylcycloalkyi is optionally substituted with one or more fused 
arylcycloalkyl group substituents selected from, alkyl, aryl, heteroaryi, aralkyi, heteroaralkyl, aryidiazo, 
heteroaryldiazo, hydroxy, hydroxyalkyi, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano, 
carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, acyiamino, aroylamino, alkylsulfonyl, 
arylsulfonyl, heteroarylsulfonyl, alkylsulfmyl, aryisulfinyl, heteroaryisulfmyl, alkylthio, aryithio, 
heteroarylthio, aralkylthio, heteroaralkylthio, aryiazo, heteroarylazo, amino, aikylamino, carbamyl and 
sulfamyl. The cycloalkyl moiety is further optionally substituted with oxo. Preferred fused 
phenylcycloalkyl group substituents include hydrogen, alkyl, aryl, heteroaryi, hydroxy, acyl, aroyl, halo, 
nitro, cyano, alkoxycarbonyl, acyiamino, alkylthio, aikylamino, amino, carbamyl, thiocarbamyl and 
amidino. 

"Fused arylcycloalkenyr means a fused aryl and cycloalkenyl as defined herein. Preferred fused 
aryicycloalkyenl are those wherein the aryi thereof is phenyl and the cycloalkenyl consists of about 5 to 
about 6 carbon atoms. The fused aryicycloalkenyl is optionally substituted with one or more fused 
arylcycloalkyl group substituents as defined herein. Representative fused phenylcycloalkenyls include 
1,2-dihydronaphthylenyL indenyl, and the like. The cycloalkyl moiety is further optionally substituted 
with oxo. Preferred substituents include hydrogen, alkyl, ary i, heteroaryi, hydroxy, acyl, aroyl. halo, 
nitro, cyano, alkoxycarbonyl, acyiamino, alkylthio, aikylamino. amino, carbamyl, thiocarbamyl and 
amidino. 

"Fused arylheterocyclyl" means a fused aryl and heterocyclyl as defined herein. Preferred fused 
arylheterocyclyl are those wherein the aryi thereof is phenyl and the heterocyclyl consists of about 5 to 
about 6 ring atoms wherein one or two of the ring atoms is/are independently selected from oxygen, 
nitrogen and sulfur. *^Aza^\ '"oxo" or nhia \ when used as a prefix before the heterocyclyl ponion of the 

2,.Vdihvdrobcn/ir|i^oindo!>l. 1 .2.3.4-tctrah\ drobcnz[u]i>oquinohnyL and the like. 1 he fused 
phcnvlhetcrocyclyi is optionally substituted with one or more fused phenylcycloalkyl group substituents 
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as defined herein. The heterocyclyl moiety is further optionally substituted with oxo. Preferred 
substituents include hydrogen, alkyl, aryl, heteroaryl, hydroxy, acyl, aroyl, halo, nitro, cyano, 
alkoxycarbonyl, acylamino, alkylthio, alkylamino, amino, carbamyl, thiocarbamyi and amidino. The 
nitrogen or sulphur atom of the heterocyclyl may also be optionally oxidized to the corresponding 
5 N-oxide, S-oxide or S,S-dioxide. 

''Fused arylheterocyclenyf means a fused aryl and heterocyclenyl as defined herein. "Aza'\ 
"oxo'' or ''thia \ when used as a prefix before the heterocyclenyl portion of the fused arylheterocyclenyl 
means that the heterocyclenyl contains at lease one nitrogen, oxygen or sulfur atom. Preferred fused 
arylheterocyclyl are those wherein the aryl thereof is phenyl and the heterocyclyl consists of about 5 to 

10 about 6 ring atoms wherein one or two of the ring atoms is/are independently selected from oxygen, 
nitrogen and sulfur. Representative preferred fused arylheterocycloalkenyl ring systems include 
3H-indolinyl, 1 H-2-oxoqumolyK 2H-l-oxoisoquinolyl, and the like. The fused arylheterocyclenyl is 
optionally substituted with one or more fused arylcycloalkyi group substituents as defined herein. The 
heterocyclyl moiety is further optionally substituted with oxo. Preferred substituents include hydrogen, 

1 5 alkyl, aryl, heteroaryl, hydroxy, acyl, aroyl, halo, nitro, cyano, alkoxycarbonyl, acylamino, alkylthio, 
alkylamino, amino, carbamyl, thiocarbamyi and amidino. The nitrogen or sulphur atom of the 
heterocyclenyl is optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. 

"Fused heteroarylcycloalkyl" means a fused heteroaryl and cycloalkyi as defined herein. "Aza'\ 
"oxo" or "thia", when used as a prefix before the heteroaryl portion of the fused heteroarylcycloalkyl 

20 means that the heteroaryl contains at lease one nitrogen, oxygen or sulfur atom. Preferred fused 

heteroarylcycloalkyls are those wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms 
in which one or two of the ring atoms are independently selected from oxygen, nitrogen and sulfur and 
the cycloalkyi consists of about 5 to about 6 ring atoms. Representative preferred fused 
heteroar>'icycloalkyl include 5,6,7,8-tetrahydroisoquinolyl, 5,6,7,8-tetrahydroquinoxalinyl, 

25 5,6,7,8-tetrahydroquinazoIy 1, 4,5,6,7-tetrahydro- 1 H-ben/imidazoiy L 4,5,6,7-tctrahYdrobenzoxazolyl, 
lH-4-oxa-i,5-diazanaphthalen-2-onyL U3-dihydroimidizole-[4,5]-pyridin-2-onyL and the like. The 
fused heteroarylcycloalkyl is optionally substituted with one or more fused phenylcycloalkyl group 
substituents as defined herein. The cycloalkyi moiety is further optionally substituted with oxo. 
Preferred substituents include hydrogen, alkyl, aryl, heteroaryl, hydroxy, acyl, aroyl, halo, nitro, cyano, 

30 alkoxycarbonyl, acylamino, alkylthio, alkylamino, amino, carbamyl, thiocarbamyi and amidmo. The 



ring. \\7:\ \ ' oxo" ov "'thia". when used as a prcllx before llic hetert\'ir\ 1 p(Hlion ot the tuscd 
heteroar> icycloalkenvi means that the cycioalkenvl con tarns at lease one nitroeen. owccn or sulfur 
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atom. Preferred fused heteroarylcycioaikenyis are those wherein the heteroaryl thereof consists of about 
5 to about 6 ring atoms in which one or two of the ring atoms are independently selected from oxygen, 
nitrogen and sulfur and the cycloalkenyi consists of about 5 to about 6 ring atoms. Representative 
preferred fused heteroarylcycloalkenyi include 5,6-dihydroisoquinolyl, 5,6-dihydroquinoxalinyl, 
5,6-dihydroquinazolinyl, 4,5-dihydro-lH-benzimida2oiyl, 4,5-dihydrobenzoxazoiyl, and the like. The 
fused heteroarylcycloalkenyi is optionally substituted with one or more fused phenylcycloalkyi group 
substituents as defined herein. The cycloalkenyi moiety is further optionally substituted with oxo. 
Preferred substituents include hydrogen, alkyi, aryl, heteroaryl, hydroxy, acyl, aroyl, halo, nitro, cyano, 
alkoxycarbonyl, acylamino, alkylthio, alkylamino, amino, carbamyl, thiocarbamyl and amidino. The 
nitrogen atom of the heteroaryl ponion of the fused heteroaryicycloalkyi is optionally oxidized to the 
N-oxide. 

"Fused heteroarylheterocyclyl" means a fused heteroaryl and heterocyclyl as defined herein. 
"Aza", "oxo" or "thia", when used as a prefix before the heteroaryl or heterocyclyl portion of the fused 
heteroarylheterocyclyl means that the heteroaryl or heterocyclyl contains at lease one nitrogen, oxygen or 
sulfur atom. Preferred fused heteroarylheterocyclyls are ring systems wherein one or two of the ring 
atoms of the heteroaryl are independently selected from oxygen, nitrogen and sulfur and the heterocyclyl 
portion consists of about 5 to about 6 ring atoms in which one or two of the ring atoms are independently 
selected from oxygen, nitrogen and sulfur. Representative fused heteroarylheterocyclyl include 
2,3-dihydro-lH pyrrol[3,4-b]quinolin-2-yl, 1,2,3,4-tetrahydrobenz [b][l,7]naphthyridin-2-yl, 
1 ,2,3 ,4-tetrahydrobenz [b] [ 1 ,6] naphthyridin-2-y 1, 1 ,2,3 ,4-tetrahydro-9H-pyndo[3 ,4-b] indol-2y 1, 
1,2,3 ,4-tetrahydro-9H-pyrido[4,3-b]indol-2yl, 2,3,-dihydro- 1 H-pyrrolo[3,4-b]indol-2-yl, 
lH-2,3,4,5-tetrahydroazepino[3,4-b]indol-2-yl, lH-2,3,4,5-tetrahydroazepino[4,3-b]indol-3-yl, 
1 H-2,3,4,5-tetrahydroazepino[4,5-b]indol-2 y I, 5,6,7,8-tetrahydro[ 1 ,7]napthyridinyl, 
K2,3,4-tetrhydro[2,7]naphthyridyi, 2,3-dihydro[U4]dioxino[2 J-b]pyridyl, 
2,3-dihydro[],4]dioxino[2,3-b]pyridyl, 3,4-dihydro-2H- i -oxa-4,6-diazanaphthaienyL 
4,5,6,7-tetrahydro-3H-imidazo[4.5-cJpyridyl, 6,7-dihydro-5,8-diazanaphthalenyl, and the like. The fused 
heteroarylheterocyclyl is optionally substituted with one or more fused arylcycloalkyl group substituents 
as defined herein. The heterocyclyl moiety is further optionally substituted with oxo. Preferred 
substituents include hydrogen, alkyl, aryl, heteroaryl, hydroxy, acyl, aroyl. halo, nitro, cyano, 
alkoxycarbonyl, acylamino, alkylthio, alkylamino, amino, carbamyl. thiocarbamyl and amidino. The 

\ o\o^' or ih\'d\ when used as a prefix beiorc the licteroar\ I or hciLTocvclcn\ 1 portion of the fused 
heteroar> Iheierocycienvl means that the hclcroar>'l or hetcroc\ ctcn\ i contains at lease one nitrogen. 
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oxygen or sulfur atom. Preferred fused heteroaryicycloalkenyls are ring systems wherein the heteroaryl 
portion thereof consists of about 5 to about 6 ring atoms in which one or two of the ring atoms are 
independently selected from oxygen, nitrogen and sulfur and the heterocyclenyl portion consists of about 
5 to about 6 ring atoms in which one or two of the ring atoms are independently selected from oxygen, 
5 nitrogen and sulfur. Representative fused heteroarylheterocyclenyl include 

7,8-dihydro[l,7]naphthyridinyl, U2-dihydro[2,7]naphthyridinyI, 6J-dihydro-3H-imidazo[4,5-c]pyridyl, 
and the like. The fused heteroarylheterocyclenyl is optionally substituted with one or more fused 
arylcycloalkyi group substituents as defined herein. The heterocyclenyl moiety is further optionally 
substituted with oxo. Preferred substituents include hydrogen, alkyi, aryl, heteroaryl, hydroxy, acyi, 

10 aroyl, halo, nitro, cyano, alkoxycarbonyl, acylamino, alkylthio, alkylamino, amino, carbamyl, 

thiocarbamyi and amidino. The nitrogen atom of the heteroaryl portion is optionally oxidized to the 
N-oxide. The nitrogen or sulphur atom of the heterocyclenyl is optionally oxidized to the corresponding 
N-oxide, S-oxide or S,S-dioxide. 

"AralkyI" means an aryl-alkyi- group in which the aryl and alkyI are as defined herein. Preferred 

15 araikyls contain a lower alkyI moiety. Representative aralkyl groups include benzyl, 2-phenethyl and 
naphthlenemethyl. 

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl and alkyl are as defined 
herein. Preferred heteroaralkyls contain a lower alkyl moiety. Representative heteroaraikyi groups may 
contain thienylmethyl, pyridylmethyl, imidazolyimethyl and pyrazinylmethyl. 
20 "Aralkenyl" means an aryl-aikenyl- group in which the aryl and alkenyl are as defined herein. 

Preferred aralkenyis contain a lower alkenyl moiety. An representative aralkenyi group is 
2-phenethenyl. 

"Heteroaralkenyl" means a heteroaryl-alkenyl- group in which the heteroaryl and alkenyl are as 
defined herein. Preferred heteroaralkenyls contain a lower alkenyl moiety. Representative 
25 heteroaraikenyl groups may contain thicnylethenyl, pyridylethenyl, imidazoiylethenyl and 
pyrazinylethenyl. 

"Hydroxyalkyl" means a HO-alkyI- group in which alkyl is defined herein. Preferred 
hydroxyalkyls contain lower alkyl. Representative hydroxyalkyl groups include hydroxymethyl and 
2-hydroxyethyl. 

30 "Acyl" means an H-CO- or alkyi-CO- group in which alkyl is defined herein. Preferred acyls 



include benzoyl and 1- and 2-naphtho>l 
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"Aryldiazo'' means an aryI-N=N- group in which aryl is defined herein. Representative 
aryldiazo groups include phenyldiazo and naphthyldiazo. 

"Heteroaroyr' means an means a heteroaryl*CO- group in which heteroaryi is defmed herein. 
Representative heteroaryi groups include thiophenoyl and pyridinoyl. 
5 "Heteroaryidiazo'' means a heteroaryl-N=N- group in which heteroaryi is defined herein. 

Representative heteroaryldiazo groups include pyridyldiazo and thienyldiazo. 

"Alkoxy" means an alkyl-O- group in which alkyi is defined herein. Representative alkoxy 
groups include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy and heptoxy. 

"Aryloxy" means an aryi-O- group in which aryl is defmed herein. Representative aryloxy 
10 groups include phenoxy and naphthoxy. 

"Aralkyloxy" means an aralkyUO- group in aralkyi is defined herein. Representative aralkyloxy 
groups include benzyloxy and I - or 2-naphthalenemethoxy. 

"Alkylthio" means an a!kyl-S- group in which alkyl is defined herein. Representative alkylthio 
groups include methylthio, ethylthio, i-propylthio and heptylthio. 
15 "Aryithio" means an aryl-S- group in which the aryl group is defined herein. Representative 

arylthio groups include phenylthio and naphthylthio. 

"Aralkylthio" means an aralkyl-S- group in which aralkyi is defined herein. A representative 
aralkylthio group is benzylthio. 

12 12 
''Amino" means a group of formula Y Y N- wherein Y and Y are defmed herein. Preferred 

20 amino groups include amino (H2N-). methylamino, dimethylamino, diethylamino, benzylamino, or 
phenethylamino. 

12 1 
^'Aminoalkyl" means a Y Y N-alkylene- group wherein Y , Y" and alkylene are defined herein. 

"Alkoxycarbonyl" means an alkyl-O-CO- group wherein alkyl is defined herein. Representative 

alkoxycarbonyl groups mclude methoxycarbonyl, ethoxycarbonyl, or t-bur>ioxycarbony!. 

25 "Alkoxycarbonylalkyl" means an alkyl-O-CO-alkylene- group wherein alkyl and alkylene are 

defined herein. 

"Aryloxycarbonyl" means an ary l-O-CO- group wherein aryl is defined herein. Representative 
aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl. 

"AralkoxycarbonyT' means an aralkyl-O-CO- group wherein aralkyi is defmed herein. A 
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1 o 12 
^'SuifamyP" means a group of formula Y Y*'NS02- wherein Y and Y are defined herein. 

Representative suifamyl groups are aminosulfamoyl (H2NSO2-) and dimethylaminosuifamoyl 
{Me2NS02-)- 

'*Acylamino" means an acy!-NH- group wherein acyl is defined herein. 
5 "Aroylamino" means an aroyl-NH- group wherein aroyi is defmed herein. 

"Alkylsulfonyi" means an alkyI-S02- group wherein alkyi is defined herein. Preferred 
aikylsulfonyl groups are those in which the alkyl group is lower alkyi. 

"Alkylsulfmyr* means an alkyl-SO- group wherein alkyl is defined herein. Preferred 
alkylsultinyl groups are those in which the alkyl group is lower alkyl. 
10 "Arylsulfonyi" means an aryl-S02- group wherein aryl is defmed herein. 

"Arylsulfinyl" means an aryl-SO- group wherein aryl is defmed herein. 
"Halo" or "halogen" means fluoro, chloro, bromo, or iodo. Preferred are fluoro, chloro or 
bromo, and more preferred are fluoro or chloro. 

"Nitrogen protecting group" means an easily removable group which is known in the art to 
1 5 protect an amino group against undesirable reaction during synthetic procedures and to be selectively 
removable. The use of N-protecting groups is well known in the art for protecting groups against 
undesirable reactions during a synthetic procedure and many such protecting groups are known, CF, for 
example, T.H. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2nd edition, John 
Wiley & Sons, New York (1991), incorporated herein by reference. Preferred N-protecting groups are 
20 acyl, including formyl, acetyl, chloroacetyl, trichloroacetyl, o-nitrophenyiacety!, o-nitrophenoxyacetyl, 
trifluoroacetyi, acetoacetyl, 4-chlorobutyryl, isobutyryl, o-nitrocinnamoyl, picolinoyi, 
acylisothiocyanate, aminocaproyi, benzoyl and the like, and acyloxy including methoxycarbonyl, 
9-fluorenylmethoxycarbonyI, 2,2,2-trifluoroethoxycarbonyl, 2-trimethylsilylethxoycarbonyl, 
vinyioxycarbony!, allyloxycarbonyl, t-but>'ioxycarbonyl (BOC), L l-dimethylpropynyloxycarbonyL 
25 benzyioxycarbonyl (CBZ), p-nitrophenylsulfmyl, p-nitrobenzyloxycarbony, 
2,4-dichlorobenzyioxycarbonyl, allyloxycarbonyl (Alloc), and the like. 
"Oxo" means a carbonyl (>C=0) group. 

"Compounds of the invention", and equivalent expressions, are meant to embrace compounds of 
general formula (1) as hereinbefore described, which expression includes the prodrugs, the 

tormula (I) [laving an in-\itro :iCliMt> ot greater than 10"o at }}> uM m tiic i actor Xa in \ ilvo cn/\nic 
assay tie sen bed herein. Siniilariy. retercnce to intermediates, whether or not thev themselves are 
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claimed, is meant to embrace their salts, and solvates, where the context so permits. For the sake of 
clarity, particular instances when the context so permits are sometimes indicated in the text, but these 
instances are purely illustrative and it is not intended to exclude other instances when the context so 
permits. 

5 ''Prodrug" means a form of the compound of formula I which may or may not itself be 

biologically active but which may be converted, for example by metabolic, solvolytic, or other 
physiological means, to a biologically active chemical entity, and is suitable for administration to a 
patient without undue toxicity, irritation, allergic response, and the like, and effective for their intended 
use, including ketal, ester and zwitterionic forms. A prodrug is transformed in vivo to yield the parent 

10 compound of the above formula, for example by hydrolysis in blood. A thorough discussion is provided 
in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems , Vol. 14 of the A. C. S. Symposium 
Series, and in Edward B. Roche, ed., Bioreversible Carriers in Drug Design, American Pharmaceutical 
Association and Pergamon Press, 1987, both of which are incorporated herein by reference. 

"Solvate" means a physical association of a compound of this invention with one or more solvent 

1 5 molecules. This physical association involves varying degrees of ionic and covalent bonding, including 
hydrogen bonding. In certain instances the solvate will be capable of isolation, for example when one or 
more solvent molecules are incorporated in the crystal lattice of the crystalline solid. "Solvate" 
encompasses both solution-phase and isolable solvates. Representative solvates include ethanolates, 
methanolates, and the like. "Hydrate" is a solvate wherein the solvent molecule(s) is/are H2O. 

20 Where the compound of this invention is substituted with a basic moiety, acid addition salts may 

be formed. The acids which can be used to prepare the acid addition salts include preferably those which 
produce, when combined with the free base, pharmaceutically acceptable salts, that is, salts whose anions 
are non-toxic to the patient in pharmaceutical doses of the salts, so that the beneficial effects inherent in 
the free base are not vitiated by side effects ascribablc to the anions. Although pharmaceutically 

25 acceptable salts of said basic compounds are preferred, all acid addition salts are useful as sources of the 
free base form even if the particular salt, per se, is desired only as an intermediate product as, for 
example, when the salt is formed only for purposes of purification, and identification, or when it is used 
as intermediate in preparing a pharmaceutically acceptable salt by ion exchange procedures. 
Pharmaceutically acceptable salts within the scope of the invention are those derived from the following 

30 acids: mineral acids such as hydrochloric acid, sulfuric acid, phosphoric acid and sulfamic acid; and 



hvdroctilondc and hvdrobroniidc. >ultatL\ ptiosphatc. nitrate, sulfainatc. acetate, citrate, lactate, tartarate. 
nialonatc, oxalate, salicylate, propionate, succinate, fumarate. maieate. 
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methylene-bis-P-hydroxynaphthoates, gentisates, mesylates, isethionates and 
di-p-toluoyltartratesmethanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonaie, 
cyclohexylsuifamate and quinate, respectively. 

Acid addition salts of the compounds of this invention are prepared by reaction of the free base 
with the appropriate acid by the application or adaptation of known methods. For example, the acid 
addition salts of the compounds of this invention are prepared either by dissolving the free base in 
aqueous or aqueous-alcohol solution or other suitable solvents containing the appropriate acid and 
isolating the salt by evaporating the solution, or by reacting the free base and acid in an organic solvent, 
in which case the salt separates directly or can be obtained by concentration of the solution. 

The acid addition salts of the compounds of this invention can be regenerated from the salts by 
the application or adaptation of known methods. For example, parent compounds of the mvention can be 
regenerated from their acid addition salts by treatment with an alkali, e.g. aqueous sodium bicarbonate 
solution or aqueous ammonia solution. 

Where the compound of the invention is substituted with an acidic moiety, base addition salts 
may be formed. The bases which can be used to prepare the base addition salts include preferably those 
which produce, when combined with the free acid, pharmaceutically acceptable salts, that is, salts whose 
cations are non-toxic to the animal organism in pharmaceutical doses of the salts, so that the beneficial 
effects inherent in the free acid are not vitiated by side effects ascribable to the cations. 
Pharmaceutically acceptable salts, including for example alkali and alkaline earth metal salts, within the 
scope of the invention are those derived from the following bases: sodium hydride, sodium hydroxide, 
potassium hydroxide, calcium hydroxide, aluminum hydroxide, lithium hydroxide, magnesium 
hydroxide, zinc hydroxide, ammonia, trimethylammonia, triethylammonia, ethyienediamine, 
n-methylglucamine, lysine, arginine, ornithine, choline, N,N'-dibenzylethylenediamine, chloroprocaine, 
diethanolamine, procaine, n-benzylphenethyiamine, dicthylaminc, piperazine, 
tris(hydroxymethyl)aminomethane. tetramelhylammonium hydroxide, and the like. 

Metal salts of compounds of the present invention may be obtained by contacting a hydride, 
hydroxide, carbonate or similar reactive compound of the chosen metal in an aqueous or organic solvent 
with the free acid form of the compound. The aqueous solvent employed may be water or it may be a 
mixture of water with an organic solvent, preferably an alcohol such as methanol or ethanol, a ketone 
such as acetone, an aliphatic ether such as tetrahydrofuran. or an ester such as ethyl acetate. Such 

an aqueous or organic solvent with the tree acid ionn of the compound Suitable aqueous solvents 
uiclude water and mixtures of water \^ith alcohols such as methanol or ethanol. ethers such as 
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tetrahydrofuran, nitriles such as acetonitrile, or ketones such as acetone. Amino acid salts may be 
similarly prepared. 

The base addition salts of the compounds of this invention can be regenerated from the salts by 
the application or adaptation of known methods. For example, parent compounds of the invention can be 
5 regenerated from their base addition salts by treatment with an acid, e.g. hydrochloric acid. 

As well as being useful in themselves as active compounds, salts of compounds of the invention 
are useful for the purposes of purification of the compounds, for example by exploitation of the solubility 
differences between the salts and the parent compounds, side products and/or starting materials by 
techniques well known to those skilled in the art. 

10 Compounds of this invention may exhibit stereoisomerism by virtue of the presence of one or 

more asymmetric or chiral centers in the compounds. The present invention contemplates the various 
stereoisomers and mixtures thereof Desired enantiomers are obtained by chiral synthesis from 
commercially available chiral starting materials by methods well known in the art, or may be obtained 
from mixtures of the enantiomers by resolution using known techniques. 

15 Compounds of this invention may also exhibit geometrical isomerism. Geometrical isomers 

include the cis and trans forms of compounds of the invention having alkenyl or alkenylenyl moieties. 
The present invention comprises the individual geometrical isomers and stereoisomers and mixtures 
thereof 

20 Preferred Embodiments 

Compounds contemplated as falling within the scope of this invention, include, but are not 
limited to 

4.[4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxo-piperazine- l-ylmethyl]benzamidine. 
4-[4-(4,Methoxy-benzenesulfonyl)-2-oxo-pipcrazin- l-ylmcthyl]-benzamidine, 

25 4-[4-(5-Chloro-thieno[3,2-bjpyridine-2-suifonyl )-2-o\o-piperazin- 1 -ylmethyl]-benzamidinc, 
4-[4-(6-Chloro-thieno{2,3-b]pyridinc-2-sulfonyl)-2-oxo-piperazin- l-ylmethyl]-benzamidine, 
4-[2-Oxo-4-(thieno[2,3-c]pyridine-2-suifonyl)-piperazin- 1 -ylmethyl]-benzamidine, 
4-[4-(7-Chloro-thieno[2,3-c]pyridine-2-sulfonyI)-2-oxo-pipcrazin-l-ylmethyl]-benzamidine, 
4-[4-(5'-Chloro-[2,2']bithiophenyl-5-sulfonyl)-2-oxo-piperazin-l-ylmethylJ-benzamidine. 

30 4-[4-(4-Chloro-thieno[3,2-c]pyridinc-2-sulfonyl)-2-oxo-pipcra7in~l-ylmethyl)-benzamidine, 



'^-[2-C)\t>-4-{toiuene-4-sultbnyl )-pipcra/in- i -\ Inicihv I |-hcnzaniidine, 

;-f4_(6-Fluoro-bcn/of blthi(>nhenc-2-SMlf(>n \ I \-.^-.>\o^p!ncrn/!ii- 1 - \ lmetfi \ 1 1-hen/nfii idinc 
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3-[4.(4.Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-ylmethyl]-benzarnidine, 
3-[4-(5-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-ylmethyl]-benzamidine, 
3-[4-(6-Methoxy-naphthalene-2-suIfonyl)-2-oxo-piperazin-l-ylmethyl]-benzamidine, 
3-{4-[5.(5.Njtro-pyridine-2-sulfonyl)-thiophene-2-sulfonyl]-2-oxo-piperazin- l-ylmethyl}-benzamidine, 
3-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin- 1 -yimethyl]- benzamidine, 
3_{4_[2-(3-Chloro-phenyl)-ethenesulfonyi]-2-oxo-piperazin-l-ylmethyl}- benzamidine, 
3-[2-Oxo-4-(4-phenylazo-benzenesulfonyl)-piperazin-l-yImethyl]-benzamidine, 

3- [4-(Benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l -yimethyl]- benzamidine, 

4- [4-(6-ChIoro-lH-benzoimidazol-2-ylmethyl)-2-oxo-piperazin-l-yimethyl]-benzamidine, 
4-^4-[3-(5-Chloro-thiophen-2-yl)-(E)-acryioyl]-2-oxopiperazin-l -yimethyl} benzamidine, 
3- {4-[3-(5-Chloro-thiophen-2-yl)-(E)-acryloyl]-2-oxopiperazin-l -yimethyl} benzamidine, 

3- [4-(6-Chloro-iH-benzoimidazoi-2-ylmethyl)-2-oxo-piperazin-l-ylmethyl]-benzamidine, 
U{2-Aminoquinolin-6-ylmethyl)-4-(5'-chloro-[2,2']bithiophenyl-5-sulfonyl)piperazin-2-one, 

6- [4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxopiperazin-l -yimethyl]- lH-quinolin-2-one, 

4- (6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-thieno[2,3-c]pyridin-3-yImethyl-piperazin-2-one, 
l-(2-Amino-quinoxaiin-6-ylmethyl>-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin-2-one, 
4-{6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-thieno[2,3-c]pyridin-2-ylmethyl-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-thieno[3,2-c]pyndin-2-ylmethyl-piperazin-2-one, 
l-(2-Amino-quinolin-6-yimethyl)-4-(6-chloro-thieno[2,3-b]pyridine-2-sulfonyl)-piperazin-2-one, 
4-(6-Chioro-benzo[b]thiophene-2-sulfonyl)-l-(l-hydroxy-isoquinolin-6-ylmethyl)-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyU-l-( l-chloro-isoquinolin-6-ylmethyi )-piperazin-2-one, 

7- [4-{6-Chloro-benzo[b]thiophene-2-sulfonyi)-2-oxo-piperazin-l-ylmethyl]-2H-isoquinolin-l-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-l-( l-chloro-isoquinolin-7-ylmethyl )-piperazin-2-one, 

l-( 7-Amino-thieno[2,3-clpyridin-2-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-suIfonyi)-piperazin-2- 
one, 



4 

4h 
7- 



30 



6-ChIoro-benzo[b]thiophene-2-sulfonyl)-l-(2-chioro-quinolin-6-ylmethyl ;)-pipera7in-2-one. 
6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-qiiinolin-6-ylmethyl-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l -yimethyl]- !H-quinolin-2-one, 
2-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]lhiophene-2-sulfonyl)-piperazin-2-one, 
4-Amino-thieno[3,2-clpyridin-2-ylmethyl)-4-(6-chloro-benzo[b]lhiophenc-2-sulfbnyl)-piperazin-2- 



4-(6-C hloro-hcn/o[h]thi(Mihcnc-2-->ulton> 1 )^ 1 -is<iquiiioiin-tv> inielln l-pipcrazin-^-onc. 
^ S ] -(2-Ammo-qiiinolin-6"V jmeth\ ]V4-/ 6-chi{iro-hen/(^l h1thiopfienc-2-sulfonvl Vp?pcra/inO-(mc 
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4-(6-Chloro-benzo[b]thiophene-2-suifony!)-l-(decahydro-isoquinolin-6-yimethyl)-pipera7in-2-one, 
l-( l-Amino-isoquino]in-6-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-suIfonyl>piperazin-2-one, 
4-(6-Chlorc>-benzo[b]thiophene-2-suifonyl)- l-(decahydro-isoquinolin-7-yImethyl)-piperazin-2-one, 
1 -( 1 -Amino-isoquinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyi )-piperazin-2-one, 
5 1^4-Amino-thieno[3,2-c]pyridin-3-ylmethyI)-4-(6-chIoro-benzo[b]thiophene-2-sulfonyl)-piperazin-2- 
one, 

l_(6-Chloro-benzo[b]thiophene-2-suIfonyl)-3-oxo-4-thieno[3,2-c]pyridin-2-ylmethyi-piper^^ 
ylj-acetic acid, 

(+/,)-[ l-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-3-oxo-4-thienof23-c)pyridin-2-ylmethYl-pip 
10 yl]-acetic acid, 

l-( l-Amino-isoquinoiin-6-ylmethyl)-4-[3-(5-chioro-thiophen-2-yl)-(E)-acr7loyl]-3-(S)-methoxymet^^ 
piperazin-2-one, 

l-( l-Amino-isoquinolin-6-ylmethyl)-4-[(5-chIoro-thiophen-2-yloxy)-acetyl]-3-(S)-methoxymethyl- 
piperazin-2-one, 

15 (3S)-l-(7-ChlorcKisoquinolin-3-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-rnethoxymethyI- 
pipera2in-2-one, 

(3S)-l-(7-ChlorcKisoquino!in-3-ylmethyl)-4-[3-(5-chloro-thiophen-2-ylHE)-acryloyl]-3- 
methoxymethyl-piperazin-2-one, 

(S)-4-[3-(5-Chloro-thiophen-2-yl)-acryloyl]-3-ethyl-l-(4-hydroxy-quinoIin-7-ylmethyl)-pi 
20 one, 

l-(2-Amino-quinolin-6-ylnriethyl)-4-[3-(5-chloro-thiophen-2-ylHE)-acryloyi]-piperazin-2-one, 
l-(2-Aminoquinoiin-6-ylmethyi)-4-(4-methoxybenzyl)piperazin-2-one, 
l-(2-Aminoquinolin-6-ylmethyl)-4-6-chlorobenzo[b]thiophen-2-ylrnethyl)piperazin-2-one, 
l-(2-Aminoquinolin-6-ylmethyl)-4-(5-methoxy-lH-benzoimidazol-2-ylmethyl)piperazin-2-one, 
25 l-f2-Aminoquinoiin-6-ylmethyl)-4-(5'-chloro-[2,2']bithiophenyl-5-ylmethyl)piperazin-2-one, 
l-(2-Aminoquinolin-6-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-aliyl]-piperazin-2-one, 
l-(2-Anninoquinolin-6-ylmethyl)-4-[3-(3,5-dibromo-4-methoxy-phenyl)-[l,2,4]oxadiazoi-5- 
ylmethyi]piperazin-2-one, 

3-[4-(2-Aminoquinolin-6-ylnnethyi)-3-oxo-piperazin- l-ylmethyl]-7-nuoro- 1 1 i-quinoiin-2-one. 
30 1 -(2-Aminoquinolin-6-yimethyl )-4-(6-chloro-naphthalen-2-ylmethyl)-piperazin-2-onc, 

1 - (4-Ani)(io-ttiien(>f >.2-d|pyriniidHv6- \ lmethyl)-4-( T-chloro-isoqinno! in-3- \ lmeth> I i-pipcra/mO-onc, 
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l-(4-Amino-thicno[3,2-d]pyrimidin-6-ylmethyl)-4-(6-chloro-benzo[blthiophen-2-ylmethyl)-piperazin-2- 
one, 

lM4-Amino-thieno[3,2-d]pyrimidin-6-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-alIyl]-piperazin-2-o^ 

l-(3-Amino-lH-indazoi-6-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)-aIlyI]-piperazin-2-one, 

I -{ 3- Amino- 1 H-indazol-6-ylmethyl )-4-< 6-chloro-benzo[b]thiophen-2-ylmethyl)-piperazin-2-one, 

l-(4-Amino-thieno[23-d]pyrimidin-6-yimethyl)-4-(6-chloro-benzo[b]thiophen-2-ylrnelhyi)-piperazin-2-, 

4-[4-(6-Chloro-benzo[b]thiophen-2-ylrnethy I )-2-oxo-piperazin-- 1 -ylmethylj-benzamidine, 

4-[4-(6-Chloro-benzo[b]thiophen-2-yimethyI )-3-oxo-piperazin- 1 -yimethylj-benzamidine, 

4-f4-Cyclohexylmethyl-2-oxo-piperazin- 1 -y lmethyl)-benzamidine, 

1 -( 1 -Amino-isoquinoiin-6-ylmethyl)-4-( 6-chioro-benzo[b]thiophen-2-ylmethyl)-pipera2in-2-one, 
I -( 1 -Amino-isoquinolin-6-ylmethyl )-4-[3-(5-chioro-thiophen-2-y l)-alIyl]-3-(S)-methoxymethyl- 
piperazin-2-one, 

4-[3-{5-Chioro-thiophen-2-yl)-allyl]-l -[4-(6-methoxy-pyridin-3-yl)-benzyl]-3-(S)-methyl-piperazin-2- 
one, 

4-[3-(5-Chloro-thiophen-2-yl)-alIyl]-3-(S)-methyl-l-[4-(6-oxo-l,6-dihydro-pyridin-3-yl)-benzyl]- 
piperazin-2-one, 

(S)-4-(5-Chloro- 1 H-indoI-2-ylmethyl)- 1 -(4-chloro-quinolin-7-ylmethyl)-3-methoxymethyl-piperazin-2- 
one, 

(S)-4-(5-ChIoro- 1 H-indol-2-ylmethyl)- 1 -(4-chioro-quinolin-7-ylmethyI)-3-methyl-piperazin-2-one, 
l-(4-AminoquinazoIin-7-ylmethyl)-4-(6-chlorobenzo[b]thiophene-2-sulfonyl)piperazin-2-one, 
4-(4-Amino-quinazolin-7-ylmethyI)-3-oxo-piperazine- 1 -sulfonic acid 3-chloro-benzylamide, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-thieno[2,3-b]pyridine-2-sulfonyl)-piperazin-2-one, 
l-(4-Amino-quinazoIin-7-ylmethyl)-4-('5'-chloro-[2,2']bithiophenyl-5-sulfony])-piperazin-2-one, 
4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine- 1 -sulfonic acid 4-chloro-benzyianiide, 
1 (4-Amino-quinazolin-7-yimethyl )-4-( 5-isoxazol-3-yi-thiophenc-2-sulfonyi)-pipcrazin-2-one, 
1 -{4-Amino-quinazoIin-7-ylmethyl )-4-(thieno[3,2-b]pyridine-2-sulfonyl)-piperazin-2-one. 
4-(4-Amino-quinazolin-7-ylmethyi)-3-oxo-piperazine-l -sulfonic acid [2-(3-chloro-phenyl)-ethyl]-amide, 
4-(4-Amino-quinazolin-7-ylmethyl )-3-oxo-piperazine- 1 -sulfonic acid [2-(4-chloro-phenyl)-ethyl]-amide, 
1 -(4-Amino-quinazoIin-7-ylmethyl)-4-(6-chloro-l H-benzoimidazolc-2-sulfonyI)-piperazin-2-one, 
I -(4-Amino-quinazolin-7-ylmethyl )-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-piperazin-2-one, 

;^cr<i/]:: . ■■■n^ 

1 4-Aniin(>-quina/(ihn - \ Irnetin 1 )-4-( 6-chlorc)-hen/C'[ h jthiophciic-I-suitcmyl ■( S )-Litn l-pipcra/in-2- 
one. 
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l-(4-Amino-quinazolin-7-ylmethyl)-4-(5'-chloro-[2,2']bithiophenyl-5-sulfonyl)-3-(S)-ethyl-pipera^ 
one, 

1- (4-Amino-quinazolin-7-ylmethyI)-4-(5'-chloro-[2,2']bithiophenyl-5-sulfonyl)-3-(S)-methyl^ 

2- one, 

5 l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyi)-3-(S)-methyI-piperazi 
2-one, 

{+/-)- l-(4-Anrimo-quinazoiin-7-yimelhyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-niethyi- 
piperazin-2-one, 

(+/-}-[4-(4-Amino-quinazolin-7-yImethyi)-l-(6-chlorcHbenzo[b]thiophene-2-sulfonyIV3-oxo-piper^^ 
10 2-yI]-acetic acid, 

l-(4-Amino-thieno[3,2-d]pyrimidin-6-yimethyl)-4-[2-(5-chioro-thiophen-2-yl)-ethenesulfonyl]- 
piperazin-2-one, 

l-(4-Anriino-thieno[3,2-d]pyrimidin-6-ylmethyi)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl>-piperazin-2- 
one, 

1 5 1 -f4-Aniino-thieno[2,3-d]pyrimidin-6-yImethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl )-piperazin-2- 
one, 

4-(6-ChIoro-benzo[b]thiophene-2-sulfonyl)-l-(4-hydroxy-quinazolin-6-ylmethyl)-piperazin-2-one, 

l-(4-Amino-thieno[3,2-d]pyriniidin-7-ylmethyI)-4-(6-chIoro-benzo[b]thiophene-2-sulfonyl)-piperazin-2 

one, 

20 l-(4-Amino-quinazoiin-6-yimethyI)-4-(6-chIoro-benzo[b]thiophene-2-suifonyl)-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)- l-(4-hydroxy-quinazolin-7-ylmethyl)-piperazin-2-one, 
l-(4-Amino-thieno[3,2-d]pyrimidin-6-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-acryloyI]-piperazin-2- 
one, 

lM4-Amino-lhieno[3,2-djpyrimidin-6-ylmethyi)-4-[3-(5-chloro-thiophen-2-ylVacr\'loyl]-piperazin-2- 
25 one, 

4-|2-(5-Chloro-lhiophen-2-yl)-ethenesulfonylJ-l-( 1 H-pyrrolo[3,2-c |pyridin-2-yimethyi)piperazin-2-one, 
4-( 6-Chlorobenzo[b]lhiophene-2-sulfony I)- 1 -( 1 H-pyrroIo[3,2-cJpyndin-2-ylmethyl)piperazin-2-one, 
4-(6-Chlorobenzo[b]lhiophene-2-su[fonyl)-l-(5-oxy-l H-pyrrolo[3,2-c]pyridin-2-y!methyl)pipcrazin-2- 
one, 

30 4-(6-Chlorobenzo[b]lhiophene-2-sulfonyl)- ] -f 1 -methyl- 1 1 l-pyn-olo[3.2-cJpyridin-2-ylmethyl )piperazin- 

^ — ■ 'If ■ ... . ^f'^-i-- 

4-(6-Brornobenzo[bltliK)phenc-2-sultc)nyt )- 1 -( 1 H-p\ rroI(i(3.2-u jp\ridin-2'> Iniclliv Tlpipcrazin-Z-onc. 
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2-[3-Oxo-4-( 1 H-pyrrolo[3,2-c]pyridin-2-yimethy Opiperazinc- 1 -sulfony l]-benzo[b]thiophene-6- 
carbonitrile, 

4-{ 5'-Chloro-[2,2']bithiophenyl-5-suifonyl)- 1 -( 1 H-pyrroIo[3,2-c]pyridin-2-ylmethyl)piperazin-2-one, 
4-[2-(4-Chioropheny l)ethenesuifonyI]- 1 -( 1 H-pyrroIo[3,2-c]pyridin-2-yImethyl)piperazin-2-one, 
5 {2-[4-(6-Chlorobenzo[b]thiophene-2-sulfonyi)-2-oxopipera2in-l-yimethyl]pyrrolo[3,2-c]pyridin-I-yI} 
acetic acid, 

4-(5-Pyridin-4-ylthiophene-2-sulfonyl)- 1-( lH-pyrroIo[3,2-c]pyridin-2-yimethyl)piperazin-2-one. 
{2-[4-(6-Chlorobenzo[b]thiophene-2-suifonyl)-2-oxopiperazin-I-ylmethyl]pyrrolo[3,2-c]pyridin-l-yl} 
acetic acid ethyl ester, 

10 4-(6-Chiorobenzo[b]thiophene-2-sulfonyl)-l-[l-(2-methoxyethyl)-l H-pyrrolo[3,2-c]pyridin-2- 
ylmethyl]piperazin-2-one, 

4-(6-Chlorothieno[3,2-b]pyridine-2-sulfonyi)- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2-y lmethyl)piperazin-2-one, 
{2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxopiperazin- 1 -ylniethyl]pyrToio[2,3-c]pyridin-l-yl} 
acetic acid methyl ester, 

1 5 2-[3-Oxo-4-( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)piperazine- 1 -sulfonyl]benzo[b]thiophene-5- 
carbonitrile, 

4-(5-Aminomethylbenzo[b]thiophene-2-sulfonyl hl-(l H-pyrrolo[3,2-c]pyridin-2-ylrnethyl)piperazin-2- 
one, 

2-{2-[4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxopiperazin- l-ylmethyl]pyrrolo[3,2-c]pyridin-l- 
20 yl}acetamide, 

4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)- 1 -[ 1 -(2-hydroxyethyl)- 1 H-pyrrolo[3,2-c]pyridin-2- 
ylmethyl]piperazin-2-one, 

4-(6-Chloro-lH-benzoimidazole-2-sulfonyl)-l-( lH-pyrrolo[3,2-c]pyridin-2-ylmethyI)-piperazin-2-one, 
4-{ 1 H-Benzoimidazole-2-sulfonyl)-l-( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyI)-piperazin-2-one, 
25 4-( 6-Aminomethyi-bcnzo[b]thiophcne-2-SLilfonyl )- i -( 1 H-pyrroio[3,2-c jpyridin-2-yimethyl )-piperazin-2- 
one, 

!-( lH-Pyrrolo[3,2-c]pyridin-2-ylmcthyl)-4-(thieno[2,3-b]pyridine-2-sulfonyl )-piperazin-2-one, 
l-(lH-Pyrrolo[3,2-c]pyridin-2-ylmethyl)-4-(thieno[3,2-b]pyrtdine-2-sulfonyl|-piperazin-2-one, 
4-[2-(5-Chioro-thiophen-2-yr)-ethanesulfonyll- 1 -( 1 H-pyrroIo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 
30 4-(2-Benzo[b]thiophen-2-yl-elhencsulfonyi)- 1-( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyi)-piperazin-2-one. 

4-(o-FUi(>ro-beti/o(blthiopliLMic-2-^iilfon \ 1 )- 1 - turol |p\ ridin-2- \ lnicth \ l-pipera/in-2-oiic. 
35 4-(6-Chlorobenzo(b]thiophene-2-si]lfon\ i )-]-(! H-p\ rrol(i[2. ipvT]din-2-\ Imethvl )piper:i7in 2 one. 
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4-( 6-Chlorothieno[2,3-bJpyridine-2-suifonyl)- 1 -( 1 H-pyrrolo[2,3-c]pyridin-2-y lmethyl)piperazin-2-one, 
{2-[4H6-Chloro-benzo[bJthiophene-2-sulfonyI)-2-oxo-piperazin-l-ylmethyl]-pyrrolo[2,3-c]pyridin-l- 
yl}-acetic acid methyl ester, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(lH-pyrrolo[3,2-b]pyridin-2-ylmethyl)-piperazin-2-one, 
5 1 -(4-Amino- 1 H-pyiTolo[3,2-c]pyridin-2-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-suIfonyl)piperazin- 
2-one, 

4.[2-(5-Chloro-thiophen-2-yl )-ethenesulfonyi]-5-(±)-hydroxymethy]- 1 -( 1 H-pyrroIo[3,2-c]pyridin-2- 
ylmethyl)-pipera2in-2-one, 

(±)-l-(6-Chloro-benzo[b]thiophene-2-suifonyl)-5-oxo-4-(lH-pyrTolo[3,2-c]pyridin-2-yimethyi)- 
10 piperazine-2-carboxyiic acid methyl ester, 

(±)-l-[2-(5-Chloro-thiophen-2-yI)-ethenesulfonyl]-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 
piperazine-2-carboxylic acid methyl ester, 

(±)-l-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyi)- 
piperazine-2-carboxylic acid, 
15 (±y-4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-5-hydroxymethyl-l-(lH-pyrroIo[3,2-c]pyridin-2- 
ylmethyi)-piperazin-2-one, 

(_)_l.[2-(5-ChIoro-thiophen-2-yl)-ethenesulfonyl]-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2-yimethyl)- 
piperazine-2-carboxylic acid methyl ester, 

(+)-l-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl> 
20 piperazine-2-carboxylic acid methyl ester, 

4-[2-(5-Chloro-thiophen-2-yl )-ethenesulfonyl]-6-(R)-hydroxymethyI- 1 -( 1 H-pyrroio[3,2-c]pyridin-2- 
ylmethyl )-pipera2in-2-one, 

4-(6-ChIoro-benzo[b]thiophene-2-su!fonyl)-6-(R)-hydroxymethyl-l-(lH-pyrroIo[3,2-c]pyridin-2- 
ylmethy 1 )-piperazin-2-one, 
25 (±>-4-[2-(5-Chloro-thiophcn-2-yl)-ethenesulfonyll-6-oxo-l-( II l-py^^olo[3,2-cJpy^ldl^-2-ylmcthy!)- 
piperazine-2-carboxylic acid methyl ester. 

(±)-4-(6-Chloro-benzo[b]thiophene-2-suifonyl)-6-oxo-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 
piperazine-2-carboxylic acid methyl ester, 

(±)-4-[2-(5-Chloro-thiophcn-2-yl)-ethenesulfonyl]-6-oxo-l-(lH-pyrrolo[3,2-c]pyridin-2-yimcthyl)- 
30 piperazine-2-carboxyiic acid, 



>'imethyl )-piperazin-2-onc. 
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(±)-4-[2-(5-Chloro-thiophen-2-y!)-ethenesulfonyl]-6-hydroxymethyl- 1 -( 1 H-pyrTolo[3,2-c]pyridin-2- 
ylmethyl )-piperazin-2-one, 

(±)-4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo- 1 -( 1 H-pyrTolo[3,2-cJpyridin-2-y Imethyl)- 
piperazine-2-carboxylic acid amide, 
5 4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-3-(S)-methoxymethyI- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2- 
ylmethylVpiperazin-2-one, 

4-(6-Chioro-benzo[b]thiophene-2-suifonyl)-3-{S)-methoxymethyI- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2- 
yimethyl )-piperazin-2-one, 

4-(5'-Chioro-[2,2']bithiophenyl-5-suIfonyl)-3-(S)-methoxymethyI-l-(lH-pyrroIo[3,2-c]pyridin-2 
1 0 y imethyl)-piperazin-2-one, 

4-[2-(4-Chloro-phenyI)-ethenesuIfonyi]-3-(S)-methoxymethyI- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethy I)- 
piperazin-2-one, 

l-(4-Aminoquinazolin-7-ylrnethyi)-4-(6-chlorobenzo[b]thiophene-2-ylmethyl)piperazin-2-one, 
1 -(4-Aminoquinazolin-7-ylmethy l)-4-{ 6-chloro- 1 H-benzoimidazol-2-yImethyI)piperazin-2-one, 

1 5 1 -(4-Amino-quinazolin-7-yImethyl )-4-(6-chloro-benzothioazoI-2-ylmethyl)-piperazin-2-one, 
l-<4-Amino-quinazolin-7-ylrnethyl)-4-(6-chloro-benzooxazol-2-ylrnethyl)-piperazin-2-one, 
l-(4-Arnino-quinazoIin-7-yIrnethyI)-4-(5-chloro-benzothioazol-2-ylmethyl)-piperazin-2-one, 
3-r4-(4-Aminoquinazoiine-7-yimethyI)-3-oxopiperazin- 1 -ylmethyl]-7-chloro- 1 H-quinolin-2-one, 
I -(4-Amino-quinazoiin-7-yImethyl)-4-(3-chloro- 1 H-indol-6-y lmethyl)-piperazin-2-one, 

20 l-(4-Arnino-quinazolin-7-ylmethyI)-4-[3-{5-chloro-thiophen-2-ylV(E)-allyl]-piperazin-2-one, 

l-(4-Amino-quinazoIin-7-yImethyI)-4-[3-(5-chloro-thiophen-2->l)-but-2-(E)-enyi]-piperazin-2-one 
ditrifluoroacetate, 

l-(4-Amino-quinazoiin-7-ylmethyI)-4-[3-(5-chIoro-thiophen-2-> l)-2-methyl-(E)-allyiJ-piperazin-2-one 
d itrifluoroacetaie, 

25 I-(4-Amino-quinazolin-7-yimethyl )-4-[3-H-bromo-t"uran-2-yl)-{ E)-a!lyl]-piperazin-2-one, 

l-(4-Amino-quinazolin-7-yiinethyl h4-[3-< 6-methoxy-pyridin-3-yl)-(E)-allyI]-piperazin-2-one. 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-(E)-allylJ-4-oxy-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmelhyI)-4-[3-(5-chloro-thiophen-2-yh-prop-2-ynyi]-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyi)-4-[3-(5-chloro-thiophen-2-\ 1 [-propyl J-piperazin-2-one. 

30 l-(4-Amino-quinazolin-7-ylmethyl)-4-prop-2-ynyl-piperazin-2-one, 



1 -(4-Amino-quina/.o[in— -\ hncih\ \ 5-clilor(>- 1 -niethv 1- 1 }l-nuioI-2-\ lmcth> W-pipcra/in-2-one, 
3"^ 1 -f4-Aminc>-quinazoini-'^-vimclhvh-'^-f 3-{4-ch!oro-thiophon-2-v I )-alIvil-pincra/in-2-onL\ 
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4-Amino-quina2olin-7-ylmethyl)-4-[3-(6-chloro-benzo[b]thiophen-2-yl)-allyl]-piperazin-2-one, 

4-Amino-quinazoIin-7-ylmethyl)-4-[3-(5-chloro-4-methyl-thiophen-2-yl)-allyl]-pipera2in-2-one, 

4-Amino-quina2olin-7-ylmethyl}-4-0-chloro-benzofuran-2-ylmethyI)-piperazin-2-one, 

4-Arnino-quinazolin-7-ylrnethyl>-4-f3-chioro-lH-indoI-5-yimethyl)-piperazin-2-one, 

4-Aniino-quinazolin-7-ylmethyl)-4-(5-chloro-iH-indoI-2-ylmethyl)-piperazin-2-one, 

4-Amino-quinazoiin-7-ylmethyl)-4-(5,7-dichloro-lH-indoI-2-ylmethyl)-piperazin-2-one, 

4-Amino-quinazoIin-7-ylmethyl M-( 6-chIoro- 1 H-indol-2-ylmethyl)-piperazin-2-one, 

4-Aniino-quinazoiin-7-yimethyl )-4-( 3-p-tolyl-prop-2-ynyl)-piperazin-2-one, 

4-Amino-quinazolin-7-ylmethyl>-4-0-m-tolyl-prop-2-ynyl)-piperazin-2-one, 

4-Amino-quinazoIin-7-ylmethyl>-4-[3-(4-chloro-phenyi)-prop-2-ynyl]-piperazin-2-one, 

4-Amino-quinazolin-7-ylmethyl)-4-[3-(3-chloro-phenyl)-prop-2-ynyl]-piperazin-2-one, 

4-Amino-quinazolin-7-yImethyl)-4-[3-(2-chloro-phenyi)-prop-2-ynyl]-piperazin-2-one, 

4-Amino-quinazolin-7-ylmethyl)-4-f3-biphenyl-4-yl-prop-2-ynyl)-piperazin-2-one, 

4-Amino-quinazolin-7-ylmethyl)-4-[3-(4,5-dibromo-thiophen-2-yl)-al!yl]-piperazin-2-one, 

4-Amino-quinazolin-7-ylmethyl)-4-(3-biphenyI-3-yl-prop-2-ynyl)-piperazin-2-one, 

4-Amino-quinazoIin-7-ylmethylM-[3-(2,5-dichloro-thiophen-3-yl)-prop-2-ynyi]-piperazin-2-one, 

4-Amino-quinazolin-7-ylmethyi)-4-[3-(3-chloro-phenyl)-propyl]-piperazin-2-one, 

t-Bis-(4-amino-quinazolin-7-ylmethyl)-pipera2in-2-one, 

4-Amino-quinazolin-7-ylmethyl)-4-{l H-pyrrolo[2,3-c]pyndin-2-ylmethyl)-piperazin-2-one, 
4-Amino-quinazoIin-7-ylmethyl)-4-[3-(5-nitro-thiophen-2-yi)-allyl]-piperazin-2-one, 
4-Amino-quinazolin-7-yimethyl)-4-[3-(6-chloro-pyridin-3-yl)-allyI]-piperazin-2-one, 
4-Amino-quinazolin-7-ylmethyl )-4-{ 1 H-pyrroio[3,2-c]pyridin-2-y!methyl)-piperazin-2-one, 
4-Amino-quinazolin-7-ylmethyI)-4-[3-{5-chloro-thiophcn-3-yl)-aIlyl]-piperazin-2-one, 
4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-bromo-furan-2-yI)-aliyll-piperazin-2-one, 
4-Amino-quinazolin-7-ylmethyi )-4-[5-( 5-methyl-thiophen-2-yl )-penta-2,4-dicnyl]-piperazin-2-one, 
4-Amino-quinazoiin-7-y!methy] >-4-(2-chloro-benzo[b]thiophen-5-ylmethyl)-piperazin-2-one, 
4-Amino-quinazolin-7-y]methy] )-4-[3-( 5-methyl-thiophen-2-yl)-aIlyI]-piperazin-2-one, 
4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-rnethoxy-thiophen-2-yl)-allyl]-piperazin-2-one, 
l-Amino-7-chloro-isoquinolin-3-ylmethyl)-l-(4-amino-quinazolin-7-yimethyl)-piperazin-2-one, 
4-{4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l-yl]-N-(5-chloro-thiophen-2-yl)-acetamide, 



i -i4-Amin(>-quina7.oitn-^-> imeth\'I )-4-( 2-nieih\ lenc- 1 , 1 -viioxo-2."-diti> dro- M I- 1 1 6-ben/oj h]thiophcn~ >- 
35 yl)-piperazin-2-oiic . 
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l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-nitro-pheny!)-alIyl]-pipera2in-2-one, 

1- (4-Amino-quina2oiin-7-ylmethyl)-4-(2-chloro-benzo[b]thiophen-6-yimethyI)-piperazin-2-one, 

2- [4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l-yl]-N-(4-chioro-phenyl)-acetam!de, 
1 -(4-Amino-quinazoiin-7-ylmethyl )-4-[ 1 -(4-chioro-phenyl)-pyrrolidin-3-yI]-piperazin-2-one, 

5 l-(4-Amino-quinazoIin-7-ylmethyi)-4-[2-(5-chIoro-thiophen-2-yi)-ethyl]-pipcrazin-2-one, 
1 -(4-Amino-quina2oIin-7-ylmethyl )-4-[3-(4-chloro-phenyi)-propyl]-piperazin-2-one, 
2-[4-(4-Aminoquinazoline-7-yImethyl)-3-oxo-piperazin- l-y]iTiethyl]-3-(4-chlorophenyl)-acrylic acid, 
1 -(4-Amino-quinazolin-7-ylmethyl )-4-< 7-chioro- 1 -hydroxy-isoquinolin-3-ylmethyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chioro-naphthaien-2-ylmethyl)-piperazin-2-one, 

10 l-(4-Amino-quinazolin-7-ylmethyl)-4-isoquinoiin-3-ylmethyI-piperazin-2-one, 

1 -(4-Amino-quinazolin-7-ylmethyl)-4-[ 1 -(3-chloro-phenyl)-pyrrolidin-3-yl]-piperazin-2-one, 
t -(4-Amino-quinazolin-7-ylmethyI )-4-( 1 ,7-dichloro-isoquinolin-3-ylmethyl)-piperazin-2-one, 
4-(2-Amino-7-chloro-quinoIin-3-ylrTiethyI)- l-(4-amino-quinazolin-7-ylmethyl)-piperazin-2-one, 
l-(4-Aminoquinazolin-7-ylmethyl)-4-(5-chloro-benzo[b]thiophene-2-ylmethyl)piperazin-2-one, 

1 5 1 -(4-Amino-quinazolin-7-yimethyl >-4-[2-(4-chloro-phenylsulfanyl)-ethyl]-piperazin-2-one, 

l-{4-Arnino-quinazolin-7-ylrnethyl)-4-[2-(6-chloro-benzo[b]thiophen-2-yl)-ethyI]-piperazin-2-one, 

1- (4-AminoquinazoIin-7-yImethyl)-4-[2-(4-chloro-phenoxy)-ethyl]-pipera2ine-2-one, 

2- [4-{4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin- 1 -ylmethyl]-6-chloro-4H-benzo[ 1 ,4]thiazin-3- 
one, 

20 l-(4-Amino-quinazolin-7-ylrnethyl)-4-(2,7-dichIoro-quinoIin-3-yimethyl)-piperazin-2-one, 

2-[f4-(4-Amino-quinazoIin-7-ylrnethyl)-3-oxo-piperazin-l-yi]-(4-chloro-phenyl)-methy]]-acrylic acid 
ethyl ester, 

2- [4-(4-Arnino-quinazoIin-7-ylmethyl)-3-oxo-piperazin-l -ylmethyl]-3-(4-chloro-phenyl )-acrylic acid 
ethyl ester, 

25 l-(4-Amino-quinazolin-7-ylmethyl >-4-[3-(4-chioro-phenyi)-allyi|-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-ylnnethyl)-4-[3M3-chloro-phenyr)-alIyiJ-pipcrazin-2-one, 
1 -<4-Amino-quinazoIin-7-yimcthyi l-4-[3-< 5-bromo-thiophen-2-yl)-allyI]-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophcn-2-yl)-alIyi]-piperazin-2-one, 

3- [4-(4-Amino-quinazolin-7-yimethyl)-3-oxo-piperazin- i -yimethyl]-7-fluoro- 1 H-quinolin-2-one, 
30 3-[4-(4-Amino-quina2olin-7-ylmethyl)-3-oxo-piperazin- l-ylmethyl]-6-chloro- 1 F^-quinoxalin-2-one, 

I -( 4-Ainino-quinazolin-'^-\ imcthyi i-4-( 3-thiophcii-2-\ l-prof>> I )-pipcra/in-2-onc, 
35 1 -( 4-Amino-quinazolin-7-yhnelhyl )-4-('^-chloro-quinolin-3-\ Irncthv D-piperazni-Z-iMic. 
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3-[4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l-ylmethyl]-5,7-dichloro-iH-quinolin-2-one, 
l-(4-Amino-quiiia2olin-7-ylmethyi)-4-(6J-dichloro-benzo[b]thiophen-2-ylmethyl)-piperazin^ 
3.[4-(4-Annino-quinazolin-7-ylmethyl)-3-oxo-piperazin- 1 -ylmethyl]-5-chloro- 1 H-quinoiin-2-one, 
l-(4-Amino-quinazolin-7-yImethyl)-4-<5-chioro-[2,3']bithiophenyl-5'-ylmethyl)-piperazin-2-one, 
5 4M6-Amino-benzo[b]thiophen-2-ylmethyl|-l-(4-amino-quinazolin-7-yimethyl)-pipera2in-2-one, 
l-(4-Amino-quinazoiin-7-ylmethyi)-4-(2-chIoro-quinoiin-6-ylmethyl)-piperazin-2-one, 
l-(4_Amino-quinazolin-7-ylmethyl)-4-(6-bromo-I H-benzoirnida2ol-2-yImethyl)-piperazin-2-one, 
1 -(4-Amino-quinazolin-7-yimethyl )-4-( 6-nitro-benzo[b]thiophen-2-y lmelhyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-(3-chIoro-phenyl)-thiophen-2-ylmethyl]-piperazin-2-on^ 
10 l-(4-Amino-quinazolin-7-yimethyl)-4-(6-chloro-3-methoxy-benzo[b]thiophen-2-ylrnethyl)-piperazin-2- 
one, 

3-[4-(4-Amino-quinazolin-7-ylmeth> l)-3-oxo-piperazin- l-yimethyl]-6-chloro- 1 H-quinoiin-2-one, 

1 -(4- Amino-quinazolin-7-ylmethyl)-4-( 6-trifIuoromethy!- 1 H-benzoimidazol-2-ylmethyl)-piperazin-2- 

one, 

15 l-(4-Amino-quinazoIin-7-ylmethyl)-4-(5'-methyl-[2,2nbithiophenyl-5-yimethyl)-piperazin-2-one, 
l-<4-Amino-quinazoiin-7-ylniethyi)-4-(5-naethyl-benzo[b]thiophen-2-yImethyl)-piperazin-2-one, 

1- (4-Aniino-quinazoiin-7-ylmethyl)-4-(5'-chIoroO,3'-dimethyl-[2,2']bithiophenyl-5-ylnfiethyl)^ 

2- one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(3,5-dibromo-4-methoxy-phenyl)-[l,2,4]oxadiazoi-5- 

20 ylmethyl]-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyI)-4-(6-methyl-benzo[b]thiophen-2-ylmethyl)-piperazin-2-one, 
l-(4-Aniino-quinazolin-7-yImethyl)-4-{4-methyl-benzo[b]thiophen-2-ylmethyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-benzo[b]thiophen-2-ylmethyl)-piperazin-2-one, 
l-(4-Aniino-quinazolin-7-ylmethyi)-4-(5'-chloro-3'-methyI-[2,2']bithiophenyl-5-ylmethyl)-piper^^ 

25 one, 

l-(4-Amino-quinazoiin-7-ylmethyl )-4-( 1 H-benzoimidazol-2-ylmethyl)-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-ylmethyl)-4-(5'-bromo-[2.2']bithiophenyl-5-ylmethyl)-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-ylmethyi)-4-[5-(2,3-dihydro-benzo[l,4]dioxin-6-yl)-oxazol-2-yimethyI]- 
piperazin-2-one, 

30 l-(4-Amino-quinazolin-7-yImethyl)-4-(5,6-dichloro-ben7.ofb]thiophen-2-ylmethyl)-piperazin-2-one, 

one. 
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l-(4-Amino-quinazolin-7-ylmethyI)-4-(4-chloro-5-fluoro-benzo[b]thiophen-2-ylmethyi)-piperazm^ 
one, 

l-(4-Amino-quinazolin-7-yimethyl)-4-(5'-chIoro-3-methyl-[2,2'Jbithiophenyl-5-ylmethyl)-p 
one, 

l.(4.Amino-quinazoiin-7-ylmethyl)-4-(5-chloro-thieno[3,2-b]pyridin-2-ylmethyl)-piperazin-^ 

l.(4.Amino-quinazolin-7-ylmethyl)-4-(5,6-dichloro-lH-benzoimidazol-2-ylmethyl)-piperazin-^ 

l.(4_Amino-quinazolin-7-ylmethyl)-4-(3-benzooxazol-2-yi-benzyl)-piperazin-2-one, 

l.(4.Amino-quinazoIin-7-ylmethyI)-4-[5-(4-chIoro-phenyl)-thiophen-2-ylmethyl]-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylniethyl>-4-(6-methyl-lH-benzoimidazol-2-ylmethyl)-piperazm 

l-(4-Amino-quina2olin-7-ylmethyl)-4-[2,2']bithiophenyl-5-ylmethyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(4-fluoro-benzo[b]lhiophen-2-ylmethyl)-piperazin-2-one, 

l-(4-Aminoquinazolin-7-ylniethyl)-4-(6-fluoro-benzo[b]thiophene-2-ylniethyl)piperazin-^ 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[5Hl-niethyl-5-trifluoro-methyI-lH-pyrazol-3-yl)-thiop 

ylmethyi]-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(3,4-dimethyl-thieno[2,3-b]thiophen-2-ylmethyl)-piper^^ 
l-(4.Amino-quinazolin-7-ylniethyl)-4-(4-chloro-3-niethyl-benzo[b]thiophen-2-ylmethyl)-piperazin-^ 

one, 

l-(4-Amino-quinazolin-7-yImethyl)-4-(6-chloro-3-methyl-benzo[b]thiophen-2-yImethyl)-piperaz 
one, 

l-(4-Amino-quinazolin-7-ylmethyl>-4-[5-(2-methyl-5-trifluoromethyl-2H-pyrazol-3-yI)thiophen-2- 
ylmethyl] piperazin-2-one, 

l_(4-Amino-quinazolm-7-ylmethyl)-445-(3-nitro-phenyl)-furan-2-yimethyl]-piperazin-2-one, 

l-<4-Amino-quinazoIin-7-ylniethyl)-4-<5-chloro-thieno[3,2-b]pyridin-6-ylmethyI)-piperazin 

lH4-Amino-quinazoiin-7-ylmelhyl)-4-(5-(4-niethoxy-phenyl)-thiophen-2-ylmethyl]-piperazin-2-one, 

l-|4-Amino-quinazolin-7-ylmethyl)-4-(4-hydroxy-2-pyridin-2-yl-pyrimidin-5-ylmethy!)-^ 

one, 

l-(4-Amino-quinazolin-7-ylmethyh-4-[3-(4-fluoro-phenoxy)-benzyl]-piperazin-2-one, 
l-(4-Amino-quina2oIin-7-ylniethyl)-4-[2-(4-chloro-phenyl)-thiazol-4-ylnnethyl]-piperazin-2-one 
l-(4.Amino-quinazolin-7-yimethyl)-4-(6-bromo-benzo[b]thiophen-2-ylmcthyl)-piperazin-2-one, 
l-(4-Amino-quinazo!in-7-ylmethyl)-4-benzofb]thiophen-2-ylmelhyl-piperazin-2-one, 

1 -{4-Amino-quinazoiin-7^\ Imctin 1 )-4-naphthalcM-2-v lincthyl-pipcra/.in-2-ont\ 
l-(4-Amino-qLimazolin-7-ylmcthyl)-4-(5^chlnro-bcnzo[b]lhiophcn-.i-ylmcthyl)-pipe 
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l.(4.Amino-quinazoiin-7-ylmethyl)-4-(6-chloro-thieno[2,3-b]pyridin-2-ylmethyi)-piperazi 
lM4-Aminoquinazolin-7-yImethyl)-4-[3-(5-chloro-thiophen-2-yIHE)-acryloyl]piperazin-2-one, 
l-(4-Amino-quina2olin-7-ylmethyl)-4-(4-chloro-thiophene-2-carbonyl)-piperazin-2-one, 
4_[3_(3_Amino-4-chloro-phenyiHE)-acryloyi]-l-(4-amino-quinazoiin-7-ylmelhyl)-piperazin-2-one^ 
5 l-(4-Amino-quinazolin-7-yImethyr>-4-(3-chloro-lH-indole-6-carbonyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]piperazin-2-one 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-bromo-thiophen-2-yl)-(E)-acryloyl]-pipera2in-2-^^ 
5-Ch!oro-thiophene-2-carboxylic acid {2-[4-(4-amino-quinazoiin-7-ylmethyl)-3-oxo-piperazin-l-yl]-2 
oxo-ethyi} -amide, 

10 l-(4-Amino-quinazolin-7-ylmethyU-4-[3-(4-chloro-thiophen-2-ylHE)-acryloyl]-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethylM-(5-chloro-lH-indole-2-carbonyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(6-chloro-benzo[b]thiophen-2-ylHE)-acryloyl]-piperazin^ 
one, 

l.(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-(E)-acryloyl]-piperazin-2-on 
15 5-Chloro-thiophene-2-carboxylic acid {2-[4-(4-amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l-yi]-l 
methyl-2-oxo-ethyl} -amide, 

5-Chloro-thiophene-2-carboxylic acid {3-[4-(4-amino-quinazolin-7-ylmethyI)-3-oxo-pipera2in-l-yl]-3 
oxo-propyl } -amide, 

l-(4-Amino-quinazolin-7-ylmethyl>-4-[(4-chloro-phenoxy)-acetyl]-piperazin-2-one, 
20 l-(4-Amino-quinazolin-7-yImethyl)-4-[(4-chloro-2-methyl-phenoxy>acetyl]-piperazin-2-one, 

l-(4-Amino-quinazolin-7-y!methyl)-4-(5'-chioro-[2,2']bithiophenyl-5-carbonyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yi)-propionyl]-piperazin-2-one, 
l-(4-Amino-qumazolin-7-ylmethyl)-4-[3-(3-chloro-phenyI)-(E)-acryloyl]-piperazin-2-one, 
N-[2-[4-(4-Ammo-quinazolin-7-ylmcthyl)-3-oxo-piperazin-l-yl]-l-(5-chk)ro-thiophen-2-ylmethyl)-2- 

25 oxo-cthyl]-benzamide, 

N-[l.[4.(4-Amino-quinazolin-7-ylmethyl)-3-oxo-pipera7jne-i-carbonyi]-2-{5-chioro-thiophen-2-yl)- 

vinylj-bcnzamide, 

N-[l-[4-(4-Amino-quinazolin-7-ylmethyl)-3'Oxo-piperazine-l-carbonyl]-2-(5-chloro-thiophen-2-yl)- 
vinyl]-acctamide, 

30 l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-phenyl)-(E)-acr\'loylj-piperazin-2-one, 
one. 



35 



l-l4-Am)no-quina7,olin-^-> lmLnhyl)-4-[ (6-chloro- benzol b|thiophen-2-vh-acct\ il-ptpera7in-2 
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4-{4-Aminoquinazolin-7-ylmethyI)-3-oxopiperazine-l-carboxyiic acid 4-chloro-benzylamide, 
4-(4-Aminoquinazolin-7-yimethyl)-3-oxopiperazine-l-carboxylic acid (5-chloro-thiophen-2- 
ylmethyl)amide, 

4_(4-Aminoquinazolin-7-ylmethyl)-3-oxopiperazine-l-carboxylic acid (5-chloro-thiophen-2-yl)amide, 
5 4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-l-carboxylic acid (4-chloro-lhiophen-2-yl)-amide, 
4-(4-Amino-quinazoiin-7-y!methyl)-3-oxo-piperazine-l-carboxylic acid (5-bromo-thiophen-2-yl)-amide, 
4-(4-Amino-quinazoiin-7-ylmethyl)-3-oxo-piperazine-l-carboxylic acid <3-amino-4-chloro-phenyl)- 
amide, 

4-(4-Amino-quinazolin-7-ylmethyl>-3-oxo-piperazine-l-carboxylic acid (4-bromo-phenyl)-amide, 
10 4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-l-carboxylic acid (4-chloro-phenyl)-aniide, 
4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-I-carboxylic acid <4-methoxy-phenyi)-amide, 
4-(4-Amino-quinazolin-7-ylmethyn-3-oxo-piperazine-l-carboxylic acid (3,4-dichloro-phenyl)-amide, 
4-(4-Amino-quinazoIin-7-yImethyl)-3-oxo-piperazine-l-carboxyiic acid 5-chioro-thiophen-2-yimethyl 
ester, 

1 5 4-(4-Amino-quinazoIin-7-yimethy !)-3-oxo-piperazin- 1 -carboxylic acid 6-chloro-benzooxazol -2- 
yimethyl ester, 

4-(4-Amino-quinazolin-7-yimethyl)-3-oxo-piperazine-l-carboxyIic acid 1 -(3-chloro-phenyl)-pyrrolidin- 
3-yl ester, 

l-<4-Amino-quinazoiin-7-ylrnethyl)-4-(7-chloro-isoquinolin-3-ylmethyl)-3-(S)-methyl-piperazin-2-^^ 
20 4-(4-Amino-quinazolin-7-ylmethyl)- 4-(3-chloro- i H-indol-6-ylmethyI)-3-(S)-methyl-pipera2in-2-one, 
lM4-Amino-quinazolin-7-ylmethyI)-443-(4-chloro-thiophen-2-y])-allyll-3-(S)-niethyl-pipera^^^ 
l-{4-Amino-quinazolin-7-yImethyl)-4-[3-(6-chloro-benzo[bJthiophen-2-yl)-allyl]-3-(S)-methy!- 
piperazin-2-one, 

lH4-Amino-quinazoiin-7-ylmethyl)-4-[3-(5-chloro-lhiophen-2-yl)-propyll-3-(SVmethyl-pipera2in-2- 
25 OIK-, 

lH4-Amino-quinazolin-7-yimethyl)-4-(5-chloro-lHMndoi-2-ylmethyl)0-(S)-methyl-piperazin-2-^ 

l-(4-Arnino-quinazoiin-7-ylrnethyl)-4-[3-(5-chloro-thiopheti-2-yl)-but-2-enylJ-3-(S)-methyl-piperazin^ 

one. 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(5'-chloro-[2,2']bithiophcnyl-5-ylmethyl)-3-(S)-methyl-^ 
30 2-onc, 



l-r;-Arnirio-t]uina/olin^'^-ylrrieth> r)--l-(fvchloro-naphthak"ii-:-> lmeth\ 1 )- ^ -( S )-incth\ l-piptjra/in-2-onc. 
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l.(4_Amino-quinazoiin-7-ylmethyl)-4-(6-chloro-lhieno[2,3-b]pyridin-2-ylmethyl)-3-(S)-m 
pipera2in-2-one, 

1- (4-Amino-quinazoiin-7-ylmethyl)-4-(6-chlorc>benzo[blthiophen-2-ylmethyl)-3-(S)-met^^ 

2- one, 

5 l-(4-Amino-quinazolin-7-yImethyl)-4H5-chloro-benzo[b]thiophen-2-ylmethyI)-3KS)-methyl-piperazin^ 
2-one, 

1- (4-Amino-quinazoIin-7-ylmethyIH-(5-chloro-benzo[b]thiophen-2-ylmethyl>3-(R)-methyl-piper^^ 

2- one, 

l-(4.Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-3-(R)-methyi-piperazin^ 
10 2-one, 

l-(4-Amino-quinazoiin-7-ylmethylH-[3-(4-chloro-thiophen-2-yl)-acryloyl]-3-(S)-nfiet^^^ 
one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-3-(S)-methyl-pipera2i^^^ 
one, 

15 H4-Amino-quinazolin-7-ylnriethylM-[(4-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-methyl-^ 
one, 

l_(4.Amino-quinazolin-7-ylniethyl)-4-[3-(5-bronio-thiophen-2-ylVacryloyl]-3-{S)-niethyl-piper^^ 
one, 

l.(4-Amino-quinazolin-7-yimethyl)-4-(3-chloro-lH-indole-6-carbonyl)-3-(S)-methyl-pip^^ 
20 l-(4-Amino-quinazolin-7-ylniethyl)-4-(7-chloro-isoquinoIine-3-carbonyl)-3-(S)-methyl-piperazin-2-one, 
l-<4-Amino-quinazolin-7-ytmethyI)-4.[(5-chloro-thiophen-2-yIoxy)-acetyl]-3-(S)-methyl-pipera^^ 
one, 

1- (4-Amino-quinazoiin-7-ylmethyI)-4-[3-(4-bromo-thiophen-2-yl)-acryloy!]-3-(S)-methyl-piperazin-2- 
one, 

25 i-(4-Amino-quinazoiin-7-ylniethyr)-4-[(4-ciiioro-phenoxy)-aceiyi]-3HS)-mcihyl-^ 

!-(4-Amino-quinazolin-7-ylmethyl)-4-(5'-chloro-f2,2*lbithiophenylo-carbonyl)-3-(S)-methyi-pi 

2- one, 

1- (4.Amino-quinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yi)-but-2-enoyI]-3-(S)-methyi-piperazi 

2- one, 

30 l-(4-Amino-quinazolin-7-ylmelhyl)-4-(6-chloro-bcnzo[b]thiophene-2-carbonyl)-3-(S)-methyl-piperazin- 



l-(4-Am]rK^-quina7oitn-^\linetli\i )- 4-| S-chloro-ttiK>piien-2-\ 1 )-propvl S )-cthyl-pipcra/in-2^one, 
l-(4-Amino-quinazolin-7-\lmethvl)'4~f V(4-chioro-thiophen-2^ v! )-allv H- V( S )-ethvi-pipera7in-2-onc. 
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l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)-but-2-enyl]-3-(S)-ethyl-pip 
one, 

l-{4-Amino-quinazolin-7-y!methyl)-4-(7-chloro-isoquinolin-3-ylmethyl)-3-(S)-ethyl-piper^ 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chlorcKthiophen-2-yl)-allyl]-3KS)-ethyl-pipe^^^ 
5 l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chIoro-naphthalen-2-yimethyl>3KS)-ethyl-piperazin 
l-(4-Amino-quinazolin-7-ylmethylM-(6-chlorcKbenzo[b]thiophen-2-ylmethyl)-3KS)-ethy 
one, 

1- (4-An^ino-quinazolin-7-yimethyl)-4-(6-chioro-thieno[2,3-b]pyridin-2-ylmethyl>3-(S)-ethyi-pi 

2- one, 

10 l-(4-Aniino-quinazoiin-7-ylmethylV4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-(S)-ethyl-pipe^^ 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[(4-chloro-thiophen-2-yloxy)-acetyl]-(S)-3-ethyl-piperaz^ 
lM4-Amino-quinazoIin-7-y [methyl )-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-(S)-3-ethyl-piperazin-2-one, 

1- (4-Amino-quinazoiin-7-ylmethylM-[3-(5-chioro-thiophen-3-yl)-acryloyl]-(S)-3-ethyl-piperazin-2-on 

2- (2-{244-{4-Amino-quinazolin-7-ylniethylHSV2-ethyl-3-oxo-piperazin-l-yi]-2-o\o-ethoxy}-5-ch 

1 5 thiophen-3-yl)-acetamide, 

(2-{2-[4-(4-Amino-quinazolin-7-ylmethyl)-(S)-2-ethyl-3-oxo-piperazin-l-yl]-2-oxo-ethoxy}-5-chio^ 

thiophen-3-yl)-acetic acid, 

l-(4-Amino-quinazolin-7-ylmethyI)-4-{2,3-dichloro-benzo[b]thiophene-6-carbonyiHS)-3-ethyl- 
piperazin-2-one, 

20 l-(4-Aniino-quinazolin-7-y [methyl H-(2-chloro-benzo[b]thiophene-6-carbonyl)-(S)-3-ethyl-pipera^ 
one, 

(2-{2-[4-(4-Amino-quinazolin-7-ylmethyl)-(S)-2-ethyl-3-oxo-piperazin-l-yl]-2-oxo-ethoxy}-5-chioro- 
thiophen-3-yl)-acetic acid ethyl , 

l-(4-Amino-quinazolin-7-ylmethyl)-4-f(3.5-dichloro-thiophen-2-yioxy)-acctyl]-(S)-3-ethyl-piperazi 
25 one, 

(2-{2-[4-(4-Amino-quinazolin-7-ylmethyl)-(S)-2-ethyl-3-oxo-piperazin-l-yll-2-oxo-ethoxy}-5-chloro- 
thiophen-3-yl)-acctic acid methyl ester, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(3-chloro-lH-indole-6-carbonyl)-(3S)-ethyl-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinoline-3-carbonyl)-3-(S)-ethyl-piperazin-2-one, 
30 l-(4-Amino-quinazolin-7-yimethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-ethyl-piperazin-2-one, 



l-(4-Anii[K>-quina/oiin-"-yimcThyl )^4-| 4-hr(>nicvth]ophcii-2-\ 1 )-acr> lo> rj-:> -( S )-Lnh> i'pipera7in-2- 
3S one. 
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l-(4-Amino-quinazolin-7-yimethyl>-4-[3M5-chloro-thiophen-2-yl)-propionyl]-3-(S)-ethyl-pip 
one, 

l-(4-Amino-quinazolin-7-ylmethyl>-4-[l-(4-chloro-phenyl)-lH-pyrrole-2-carbonyl]-3-(S)-ethyi- 
piperazin-2-one, 

5 l-(4-Amino-quinazolm-7-ylmethyl)-4-[(4-chloro-phenylsulfanyl)-acetylJ-3-(S)-ethyl-piperazin-2-on^^ 
1 -( 4-Amino-quinazoiin-7-ylmethyl )-4-[3-( 5-chloro-thiophen-2-yl )-but-2-enoyl]-3-(S)-ethyi-pip 
one, 

l-(4-Amino-quinazolin-7-y!methyI)-4-[(4-chloro-phenoxy)-acetyl]-3-(S)-ethyl-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyI)-4-[3-<4-chloro-phenyl|-acryloyl]-3-{S)-ethyl-piperazin-2-one, 
10 l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro-lH-indole-2-carbonyl)-3-(S)-ethyl-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(4-chloro-phenyl)-propionyl]-3-{S)-ethyi-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyi)-3-(S)-ethyl-4-[3-(4-methoxy-phenyl)-propiony!]-piperazin-2-one. 
l_(4_Amino-quinazolin-7-ylmethyI)-4-(6-chloro-benzo[b]thiophene-2-carbonyl)-3-(S)-ethyl-piperazin-2- 
one, 

15 l-(4-Amino-quinazolin-7-ylniethyl)-4-[(5-chloro-thiophen-2-yioxy)-acetyl]-3-(S)-propyl-piperazm^ 
one, 

4-[3-(6-Aniino-pyndin-3-yI)-acryloyI]-l-(4-amino-quinazolin-7-ylniethyl)-3-(S)-propyi-pip^ 

1- (4-Amino-quinazolin-7-yiniethyl)-4-[(2J-dichloro-thiophen-3-yloxy)-acetyl]-3-(S)-propyU 

2- one, 

20 l-(4-Amino-quinazolin-7-ylmethy!)-4-[(4-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-propyl-piperazin-2- 
one, 

l-(4-Aniino-quinazolin-7-ylmethyl)-4-[3-(4-bronio-thiophen-2-yl)-acryioyl]-3-(S)-propyl-piperazin-2- 
one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)-aco'loyl]-3-(S)-pr^^ 
25 one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(3-chloro-phenoxy)-acetyl]-3-(S)-propyl-pipcrazin-2-onc. 

l-(4-Amino-quinazolin-7-ylmethyI)-4-[(5-chloro4hiophen-3-yloxy)-acetyl]-3-(S)-propyl-piperazin-2- 

one, 

l-f4-Amino-quinazoiin-7-ylmcthyl)-4-f(3-chloro-5-methoxy-phenoxy)-acetylJ-3-(S)-propyl-piperazi 
30 one. 



one. 
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1- (4-Amino-quinazoiin-7-y]methyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3-(S)-methoxyrnethyl- 
piperazin-2-one, 

1 -(4-Amino-quinazoiin-7-y Imethyl )-4-(3-chioro- 1 H-indol-6-ylmethy l)-3-( S hmethoxymethyi-piperazin- 

2- one, 

5 l-M-Amino-quinazolin-7-ylmethyl)-4-[2-(5-chIoro-thiophen-2-yloxy)-ethyl]0-(S)-methoxym^^ 
piperazin-2-one, 

1- (4-Amino-quinazolin-7-yimethyl)-4-(5-chloro-lH-indol-2-ylmethyl)-3-(S)-methoxymethy 

2- one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinolin-3-ylmethyI)-3-(R)-methoxymethyI- 
10 pipera2in-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-(7-chioro-isoquinoIin-3-ylmethyl)-3-(S)-methoxymethyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-naphthaien-2-ylmelhyl)-3-(S)-methoxyrnethyl- 
piperazin-2-one, 

1 5 l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-3-(S)-methoxymethyl- 
piperazin-2-one, 

lH*^-Amino-quina2olin-7-yImethyI)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-( S)-methoxymethyl- 
piperazin-2-one, 

1 -(4-Amino-quinazolin-7-ylmethyl )-4-(6-chioro- 1 H-benzoimidazole-2-carbonyI)-3-(S)-methoxymethyl- 
20 piperazin-2-one, 

1 -(4-Amino-quinazolin-7-y Imethyl )-4-[( 4-chloro-thiophen-2-y loxy)-acetyl]-3-( S)- methoxymethyl- 
piperazin-2-one, 

4-f3-(4-Amino-phenyI)-acryloyl]-l -(4-amino-quinazoiin-7-ylmethyi)-3-(S)-methoxymethyl-piperazin^ 
one, 

25 l-(4-Amino-quinazolin-7-ylmcthyl )-4-(3-3H-imidazol-4-yl-acryloyl)-3-(S)-mcth()xymethyl-piperazin-2- 
one, 

l-(4-Amino-quinazolin-7-ylmethyl )-4-[(2,5-dichloro-thiophen-3-yloxy)-acetyl]-3-(S)-rnethoxyrnethyI- 
piperazin-2-one, 

( l-(4-Amino-quinazoiin-7-ylmethyl)-4-(6-chioro- 1 H-benzoimidazole-2-carbonyl)-3-(S)-methoxymethyl- 
30 piperazin-2-onc. 



pipcra7in~2-onc. 
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l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-phenyl)-acryloyl]-3M S)-methoxymethyI-piper^ 
one, 

1 -(4-Amino-quinazolin-7-ylmethyl )-4-[3-(4-chioro-phenyl )-acryloyI]-3-( S)-methoxymethyi-piperazin-2 
one, 

5 l-(4-Amino-quinazolin-7-ylnriethyl)-4-[3-(3-bromo-phenyl)-acryioyI]-3-{S)-methoxymethyl-piper^^ 
one, 

l-(4-Amino-quinazolin-7-yiniethyi)-4-[3-(3-chloro-phenyl)-acryloyI]-3-(S)-methoxyrnethyl-piperazin-2 
one, 

l-(4-Amino-quina2olin-7-yimethyl)-4-[3-(5-bronio-thiophen-2-yl)-acryloyl]-3-(S)-methoxymethyl- 
1 0 pipera2in-2-one, 

l-{4-Arnino-quinazoiin-7-ylniethyl)-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-3-(S)--methoxymethyI- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylrnethyl)-4-[(5-chloro-pyridin-3-yloxy)-acetyI]-3-(S)-methoxyniethyl- 
piperazin-2-one, 

15 1 -( 4-Amino-quinazoIin-7-ylmethy I )-4-[( 6-chloro-pyridin-2-yloxy)-acetyl]-3-( S )-methoxymethyI- 
piperazin-2-one, 

4-f3-(6-Amino-pyridin-3-yl)-acryloyl]-I-(4-amino-quinazoiin-7-ylmethyl)-3-(S)-methoxymethyl- 
piperazin-2-one, 

l-(4-AjTiino-quinazolin-7-ylmethylM-[(3-chloro-5-methoxy-phenoxy)-acetyl]-3-(S)-methoxymethyI- 
20 piperazin-2-one, 

l-<4-Ainino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-3-yl)-acryloyl]-3-(S)-methoxynnethyl- 
piperazin-2-one, 

1- (4-Amino-quinazolin-7-ylmethyl )-4-[(2,5-dichloro-phenoxy)-acetyl]-3-(S)-methoxymethyl-piperazin- 

2- one, 

25 1 ■( l-Amino-quinazoIin-7-ylinethyl)-4-[( 5-nuoro-ihiophen-2-yloxy)-acetylJ-3-(S)- methoxymethyl- 
piperazin-2-one, 

l-(4-Aniino-quinazoiin-7-ylmethyl)-4-[(3-nuoro-phenoxy)-acetyl]-3-(S)-nriethoxyrriethyi-piperazin-2- 
one, 

1 -(4-Amino-quinazolin-7-ylmethyl)-4-[2-{ 3-chioro-pheno\y)-propionyiJ-3-(S)-rncthoxymelhyN 
30 piperazin-2-one, 

acetyl j-piptTazin-2-o[it:, 
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1- (4-Amino-quinazoIin-7-ylmethyl)-4-[(3-chioro-phenylamino)-acetyl]-3-( S)-methoxymelhyl-piper^ 

2- one, 

1- (4-Amino-quinazolin-7-ylmethyl)-4-[(4-chloro-phenylamino)-acetyl]-3-(S)-methoxymethyi-piperazin- 

2- one, 

5 I -(4-Amino-quinazolin-7-ylmethyl )-4-[(3-chloro-phenoxy)-acetyl]-3-(S)-methoxymethyl-piperazin-2- 
one, 

( 2- {2-[4-(4-Amino-quinazoiin-7-yimethyl)-2-(S )-methoxymethyI-3-oxo-piperazin- 1 -yI]-2-oxo-ethoxy }- 
5-chloro-thiophen-3-y] )-acetic acid, 

l-(4-Amino-quinazolin-7-yImethyl)-4-[(5-chIoro-thiophen-2-ylsulfanyl)-acetyl]-3-(S)-methoxym 
10 pipera2in-2-one, 

1- (4-Amino-quinazolin-7-ylmethyl)-4-[(6-chloro-pyridin-3-y!amino)-acetyI]-3-(S>methoxymethyl- 
piperazin-2-one, 

2- (2-{2-[4-(4-Amino-quinazoiin-7-ylmethyi )-2-(S)-methoxymethyl-3-oxo-piperazin- 1 -yl]-2-oxo- 
ethoxy}-5-chloro-thiophen-3-yl)-, 

15 l-(4-Amino-quinazolin-7-yirnethyl)-4-(2-chioro-benzo[b]thiophene-6-carbonyi)-3-(S)-methoxymethyl- 
piperazin-2-one, 

l-(4-Amino-quinazoIin-7-ylmethyl)-4-(2,3-dichloro-benzo[b]thiophene-6-carbonyi)-3-(S)- 
methoxymethyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-yImethyl)-4-[(3,5-dichioro-thiophen-2-yloxy)-acetyi]-3-(S)-methoxymethyN 
20 piperazin-2-one, 

{2-{2-[4-(4-Amino-quinazolin-7-ylmethyl)-2-(S>-rnethoxymethy!-3-oxo-pipera2in-l-yl]-2-oxo-ethoxy}- 
5-chloro-thiophen-3-yl)-acetic acid methyl ester, 

( 2- {2-[4-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-meihoxymethyI-3-oxo-piperazin- 1 -yl]-2-oxo-cthoxy}- 
-'S-chioro-thiophen-3-ylj-acetic acid ethyl ester, 
25 1 -(4-Amino-quinazolin-7-yimethyl )-4-[(2-chloro-pyridin-3-\ lamino)-acetyl]-3-(S)-metho\ymethyl- 
piperazin-2-one. 

1- (4-Amino-quinazolin-7-yimethy!)-4-[(2,3-dichioro-phenoxy )-acetyi]-3-(S)-methoxymethyl-piperazin- 

2- one, 

U(4-Amino-quinazolin-7-ylmethyl)-4-[(4-fluoro-phcno\y)-acct\!]-3-(S)-methoxymethyl-pipcrazin-2- 
30 one, 

2-onc. 
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l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-ch]oro-isoquinoline-3-carbonyi)-3-(S)-methoxymethyl- 
piperazin-2-one, 

(l-(4-Amino-quinazolin-7-ylmethyi)-4-[3-(4-bromCHthiophen-2-yl)-acryioyI]-3-(S)-methoxymethyU 
piperazin-2-one, 

5 1 -(4-Amino-quinazolin-7-ylmethyl )-4-[3-(4-chloro-thiophen-2-yl )-acryloyI]-3-{ S)-methoxymethyl- 
piperazin-2-one, 

l-(4-Aniino-quinazolin-7-ylmeihyi)-4-[3-(5-chioro-thiophen-2-yl)-acryloyl]-3-(R)-methoxy 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-yimethyh-4-[3-(5-chloro-thiophen-2-yl )-acryioyl]-3-(S)-rnethoxyrnethvl- 
10 piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-carbonyl)-3-(S)-methoxymethyi- 
piperazin-2-one, 

l-f4-Amino-quinazoiin-7-ylmethyl)-4-[(4-chioro-phenoxy)-acetyl]-3-(S)-methoxyrnethyI-piperazin-2- 
one, 

15 l-(4-Amino-quinazolin-7-ylmethyl)-44(6-chloro-pyridin-3-yloxy)-acetyi]-3-(S)-ethoxymethy^^ 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-3-(S)-ethoxymethyl-4-[(3-fIuoro-phenoxy)-acetyi]-piperazm^ 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryioyl]-3-(S)-ethoxymet^^ 

piperazin-2-one, 

20 l-(4-Amino-quinazoiin-7-yImethyl)-4-[(2-chloro-pyridin-3-yiamino)-acetyl]-3-(S)-ethoxymethy^ 
piperazin-2-one, 

l-(4-Amino-quina2olin-7-ylmethyl)-4-[(6-chloro-pyridin-3-ylamino)-acetyI]-3-(S)-ethoxyrnethyl- 
pipera2in-2-one, 

l-(4-Amino-quina2olin-7-ylmcthyi)-4-f(5-chloro-thiophcn-2-yloxy)-acetyl]-3-(S)-ethoxymeihyi^ 
25 piperazin-2-one, 

l-(4-Amino-quinazoliiv7-yimcthyl)-3-(S)-benzyi-4-[3-(5-chloro-thiophen-2-yr)-acr>'!oy 
one, 

1- (4-Amino-quinazoIin-7-yltTiethyl)-3-(S)-benzyi-4-(6-chloro-benzo[b]thiophene-2-carbonyl)-pipera2in 

2- one, 

30 l-(4-Amino-quinazolin-7-ylmethyl)-3-(S)-benzyl-4-[3-(5-chloro4hiophen-2-yl)-ailyl|-piperazi 



1 -(4-Anuno-quina/olin-7- \ itTictfn U- "^-( S )-hcn7> l-4-( !orc>-napfittiaiLMi"2- \ lmclh \ i )-pipcrazin-2-onL\ 
1 -(4-Amino-quina/olin-7-\ lmcth\ i )- S )-hcn7\'f-4-r >-chl(>r(i-ifiuM^hen-?-\ t )-prop\ 1 Upipcra/in-^-'M^ 
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l-(4-Amino-quinazolin-7-ylmethyi)-4-[(5-chloro-thiophen-2-yioxy)-acetyl]-3-(S)-((R)- i -methoxy- 
ethyi)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiopheri-2-yl)-aliyl]-3-(S)-((R)-l-methoxy-eth^ 
piperazin-2-one, 

5 1 -( 4-Amino-quinazolin-7-y Imethyl )-4-[3-(5-chloro-thiophen-2-yl )-acryloyl]-3-(S)-((R)- 1 -methoxy- 
ethyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmeihyI)-4-[3-(4-brorno-thiophen-2-yl)-acryloyi]-3-(S)-((R)-l-rnethoxy- 
ethyl)-piperazin-2-one, 

1 -(4-Amino-quinazolin-7-ylmethyl )-4-(7-chloro-isoquinolin-3-ylrnethyl)-3-(S)-((R)- i -methoxy-ethyl)- 
10 piperazin-2-one, 

l-(4-Amino-quina2olin-7-ylmethyl)-4-(6-chIoro-benzo[b]thiophen-2-ylmethyl)-3-(S)-isopropyl- 
piperazin-2-one. 

1- {4-Amino-quinazolin-7-ylmethy!)-4-(6-chloro-benzo[b]thiophen-2-ylmethyi)-33-dimethyl-pipera2in- 

2- one, 

1 5 1 -(4-Amino-quinazolin-7-ylmethyl )-4-[3-(5-chloro-thiophen-2-yl )-aiIyl]-3,3-dimethyl-piperazin-2-one, 
l-(4-AmincKquinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3,3-dirnethyl-piperazin-2- 
one, 

1- (4-Amino-quinazolin-7-ylmethylM-(6-chioro-benzo[b]thiophene-2-carbonyi)-3,3-dimethyl-piper^^ 

2- one, 

20 l-(4-Amino-quinazolin-7-yimethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-(2-methoxy-ethy^ 
piperazin-2-one, 

4-(4-Arnino-quinazolin-7-ylmethyl)-2-(S)-(2-rnethoxy-ethyl)-3-oxo-piperazine-I-carboxyiic acid (4- 
chloro-phenyl)-amide, 

l-(4-Amino-quinazolin-7-yimethyl)-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-3-(S)-(2-mcthoxy-ethyl)- 
25 piperazin-2-ont;, 

l-(4-Amino-quinazolin-7-ylrnelhyl)-4-(6-chloro-benzo[b]thiophene-2-carbonyl)-3-(S)-(2-rnethoxy- 
ethyl)-piperazin-2-one, 

l-(4-Amino-quina2olin-7-yimethyl)-4-(6-chioro-naphthalen-2-ylmethyl)-3-(S)-methoxyrnethyl-6-(S)- 
methyl-piperazin-2-one, 

30 1 -(4-Amino-quinazolin-7-ylrrielhyl)-4-[3-(5-chioro-lhiophen-2-yl)-propyl]-3-(S)-cthyl-6-iTiethyl- 



-fnv i-rMr'rr:i/i:. 

1 -(4-Amin(>-quina/oiin-'^-\ lrncth> 1 )- 1-1 }-{ 5-chk>ro-tt)uip[K'n-2-> I hali\ i 1- ^^-( S )-nicth(i\> nictiiv 1-6- 
35 tncthyl-piperazin-2-onc. 
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(1 M4-Amino-quinazolin-7-ylmethyl)-4-(7-chioro-isoquinolin-3-ylmethyl>3-(S)-methoxymethyl-6- 
melhyi-piperazin-2-one, 

l-{4-Amino-quinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-y!)-allyl]-3-(S)-6-dimethyl-piperazin^ 
one, 

5 l-(4-Amino-quinazoIin-7-ylmethyl)-4-(6-chloro-naphthalen-2-ylmethyl)-6-methyl-pipera7jn-2-^^ 
l-(4-Aniino-quma2olin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-6-methyi-piperazin-2-one, 
l-(4-Amino-quinazolin-7-yimethyl)-4-[{5-chloro-thiophen-2-yioxyVacetyl]-3(S)-methoxymethyN 
methyl-piperazin-2-one, 

l-(4-Amino-quinazoIin-7-ylmethyl)-4-[(4-chloro-thiophen-2-yloxy)-acetyl]-(S)-3-methoxymet^^ 
10 methyl-piperazin-2-one, 

l-(4-Arnino-qumazolin-7-ylmethyl)-4-[(5-chloro-thiophen-3-yioxy)-acetyl]-(S)-3-rnelhoxymethyl-6- 
methyl-piperazin-2-one, 

l-(4-Arnino-qumazoiin-7-yimethyl)-4-[(3-chloro-4-fluoro-phenoxy)-acetyl]-3(S)-methoxymethyl-6- 
methyl-piperazin-2-one, 

1 5 1 -(4-Amino-quinazolin-7-ylmethyl )-4-[(3,5-dichloro-phenoxy)-acetyl]-3(S)-methoxymethyl-6-methyl- 
piperazin-2-one, 

1 -(4-Amino-quinazolin-7-ylrnethyl)-4-[3-(2,5-dichIoro-phenyi)-acryloyi]-3(S)-rnethoxymethyI-6- 
methyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(5-chloro-2-methyl-phenoxy)-acetyl]-3(S)-methoxymet^^ 
20 methyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyIM-[(2,5-dichloro-phenoxy)-acetyl]-3(S)-methoxymethyl-6-^ 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(3-chloro-phenoxy)-acetyl]-3-(S)-methoxymethyI-6-m 
piperazin-2-onc, 

25 l-(4-Amino-quinazolin-7-ylmetliyl )-4-[3-( 5-chloro-thiophen-2-yi )-propionyi]-3(S)-ethyl-6-rnethyl- 
piperazin-2-onc. 

l-(4-Amino-quinazolin-7-yirnethyl)-4-[(5-chioro-thiophen-2-yloxy)-acetyl]-3(S)-ethyi-6-rnethyl- 
piperazin-2-one, 

l-(4-Ammo-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-acrytoy!]-3(S)-ethyl-6MTieth^^^ 
30 piperazin-2-one. 



incitu i-pipcra/in-2-oiic. 
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(S)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-acryloyl]-3-methoxym 
methyI-piperazin-2-one, 

1- (4-Amino-quinazoiin-7-yimethyl)-4-(6-chloro-benzo[b]thiophene-2-carbonyl)-3(S)-6-dimethyl- 
piperazin-2-one, 

5 l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yi>acryloyl]-3(S)-6-dimethyl-piperazin- 

2- one, 

1- (4-Amino-quinazoiin-7-ylmethylM-[3-(5-chloro-thiophen-2-yl)-acryloyI]-3(S)-6-dimethyI-piperazin- 

2- one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyI]-6-methyl-piperazin-2-on^^ 
10 4-(4-Amino-quina2oiin-7-ylmethyl)-2-(S)-methoxymethyl-3-oxo-piperazine-l-carboxyiic acid (4-chIoro- 
phenyl)-amide, 

4-(4-Amino-quinazoiin-7-ylmethyl)-2-(S)-methyl-3-oxo-piperazine-i-carboxylic acid (5-chloro- 
thiophen-2-yl )-amide, 

4-(4-Amino-quinazoiin-7-ylmethyl)-(2S)-methoxymethyl-3-oxo-piperazine-l-carboxylic acid (5-chloro- 
15 ihiophen-2-yl)-amide, 

4-(4-Amino-quinazolin-7-yImethyI)-2(S)-(2-methoxy-ethyl)-3-oxo-piperazine-l-carboxylic acid (4- 
chloro-phenyl)-amide, 

4-(4-Amino-quinazolin-7-yimethyl)-2-(S)-butyl-3-oxo-piperazine- 1-carboxylic acid (4-chloro-phenyl)- 
amide, 

20 4-(4-Amino-quinazolin-7-ylmethyl)-(2S)-niethoxymethyl-3-oxo-piperazine- 1-carboxylic acid f5-bromo- 
thiophen-2-yl)-amide, 

4-(4-Amino-quinazoiin-7-ylmethyh-(2S)-methoxymethyi-3-oxo-piperazine- 1 -carboxylic acid (5-chloro- 
thiophen-3-yl)-amide, 

4-(4-Amino-quinazolin-7-ylmethyl )-{2S)-methoxymethyI-3-t)\o-piperazine- 1 -carboxylic acid (4-chloro- 
25 thiophcn-2-yl)-amide, 

4-(4-Amino-quinazo!in-7-ylmcthyI )-3-oxo-(S)-2-propyl-piperazinc- 1 -carboxylic acid (4-chioro-phenyl)- 
amide, 

4-(4-Amino-quinazolin-7-ylmethyn-(2S)-methoxymethyi-3-o\o-piperazine-l -carboxylic acid (3-bromo- 
phenylVamide, 

30 4-(4-Amino-quinazolin-7-yimelhyl)-3-oxo-(2S)-propyi-piperazine- 1-carboxylic acid (4-chloro-lhiophen- 



35 



-^-(4-Amino-quinazolin-^-> Iniciti\ i \-2-i S )-rncllio\> riictti) l-.^-o\o-pip(jni/iiic- i -carbo\\ he acid (4- 
bronio-2-chloro-phenyi )- amide. 
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4-(4-Amino-quina2olin-7-ylmethyl)-2-(S )-methoxymethyl-3-o\o-piperazine- 1 -carboxyiic acid (4- 
trifluoromethoxy-pheny[)-amide, 

4-( 4-Amino-quina2olin-7-ylmethyl y-2-(S )-methoxymethyl-3-o\o-piperazine- 1 -carboxyiic acid (4-fluoro- 
phenylVamide, 

5 4-(4-Arnino-quinazoiin-7-ylmethyl)-2-{S)-methoxyrnethyl-3-oxo-piperazine-l -carboxyiic acid (2,4- 
dichloro-phenyi)-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-2-(S>-methoxymethyI-3-o\o-piperazine-l -carboxyiic acid (2,4- 
difluoro-phenyl)-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-(2S)-methoxymethyl-3-oxo-piperazine-l -carboxyiic acid (3-cliloro- 
10 phenyl )-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-(2S)-propyI-piperazine-l -carboxyiic acid (S-chioro-thioplien- 

2- yi)-amide, 

4-(4-Amino-quinazoiin-7-yimetliyl)-(2S)-metliyi-3-oxo-piperazine-l -carboxyiic acid (6-chioro-pyridin- 

3- yl)-amide, 

15 4-(4-Amino-quinazolin-7-ylmetiiyi)-(2S)-metiioxymethyl-3-oxo-piperazine-l -carboxyiic acid (4-bromo- 
phenyD-amide, 

4- (4-Amino-quinazoiin-7-yimetiiyi)-(2S)-metiiyl-3-oxo-piperazine-l -carboxyiic acid (4-bronio-phenyl)- 
amide, 

4-(4-Amino-quinazoiin-7-yImetiiyi)-2-(S)-metiioxymethyl-5-(R,S)-metiiyl-3-oxo-piperazine-l- 
20 carboxyiic acid (4-ciiloro-plienyl)-amide, 

4-(4-Amino-quina2olin-7-ylmetiiyl )-{2S)-ethyl-3-oxo-piperazine- 1 -carboxyiic acid (4-bromo-piienyl)- 
amide. 

4-(4-Amino-quinazolin-7-ylmettiyi)-(2S)-metiiyl-3-oxo-piperazine- 1 -carboxyiic acid (4-chioro-piienyl)- 
amide. 

25 4-f4-Amino-quinazolin-7-yimethyl )-(2S)-elhyl-3-(>\o-piperazine- 1 -carboxyiic acid (4-chloro-phenyl)- 
amide. 

4-(4-Amino-quinazoiin-7-yimethyl)-(S)-2-inetiioxymetiiyi-3-oxo-piperazine-l -carboxyiic acid (5-chloro- 
4-meti)oxy-tiiiophen-2-yl)-amide, 

(3S, 5RS)-1 -(4-Arnino-quinazoiin-7-ylmethyl)-4-(6-chloro-benzo[b)lhiophen-2-ylrnethyl)-3,5-dirnethyi- 
30 piperazin-2-one, 

pipcrazin-Z-oiic. 
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(3S, 5R)-l-(4-Amino-quinazoiin-7-ylrnethyI)-4-[2-(5-chioro-thiophen-2-y!)-ethenesuifonyl]-3,5- 
climethyl-piperazin-2-one, 

(3S, 5S)-l-(4-Amino-quinazoIin-7-ylmethyl)-4-[2-{5-chloro-thiophen-2-yl)-ethenesulfonyl]-3,5- 
dimethyl-piperazin-2-one, 

5 (3S, 5S)-l-{4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-sulfonyI)-3,5-dimethyl- 
piperazin-2-one, 

( 3S, 5SV 1 -(4-Amino-quinazolin-7-y[rnelhy])-4-[3-(5-chloro-thiophen-2-yl)-acryioyl]-3,5-dimethyi- 
piperazin-2-one, 

(3S, 5R)-4-(4- Amino-quinazolin-7-ylmethy l)-2,6-dimethyl-oxo-piperazine- 1 -carboxylic acid (4-bromo- 
10 phenyl)-amide, 

(3S, 5S)-4-(4-Amino-quina2olin-7-yimethyl)-2,6-dimethyl-oxo-piperazine-l-carboxyiic acid (4-bromo- 
phenyi)-amide, 

(3S, 5S )-4-(4-Amino-quinazoiin-7-ylmethy! )-2,6-dimethyl-oxo-piperazine- 1 -carboxylic acid (4-ch!oro- 
phenyl)-amide, 

15 l-(4-Aminoquinolin-7-ylmethyl)-4-(6-chlorobenzo[b]thiophen-2-sulfonyl)-piperazin-2-one, 

l-(4-Amino-quinolin-7-ylmethylV4-[2-(5-ch[oro-thiophen-2-yl)-ethenesulfonyl]-piperazin-2-one, 

(S)-l<4-Amino-quinolin-7-yimethyl)-4-(6-chloro-benzo[b]thiophene-2-su!fonyl)-3-methyl-piperazi 

one, 

20 (3S,5S)-l-(4-Amino-quinoIin-7-yimethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethenesuifonyl]-3,5-dimet^^ 
piperazin-2-one, 

(3S,5R)-l-(4-Amino-quinolin-7-ylmethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-3,5-dimethyl- 
piperazin-2-one, 

(S,R)-l-(4-Amino-quinolin-7-ylmelhYl)-4-(6-chloro-benzo[bJthiophenc-2-sulfony!)-6-oxo-piperazine-2- 
25 carboxylic acid, 

l-(4-Amino-quiriolin-7-ylmethyl)-4-(6-chloro-hcnzo[b]thiophenc-2-sulfonyl)-6-oxo-piperazine-2- 
carboxylic acid methylamide, 
l-(4-Amino-quinolin-7-ylmethyi)-4-(6-chloro-benzo[b]thiophenc-2-sulfonyI)-6-oxo-piperazine-2- 
carboxylic acid ethylamide, 
30 l-(4-Arnino-quinolin-7-ylmethyl)-4-(6-chtoro-benzo[b]thiophenc-2-sulfonyl)-6-oxo-piperazine-2- 



( S)-l -(4-Aminoqumolin-7-\ Irnctrw 1 )-4-[:>-( >clilorottiioplicn-2-\ 1 }-all\ 1 ] - >~tnL-ltn ipiperazin-2-one. 
1 -( 4- Amin*>-quinolin-''-\ imettn 1 ^^-( ^-cht-in^-Tfiiophcn-.^-v ! )-:\\] \ ll-pipera/inO-ont." 
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(3S, 5R)-l-(4-Amino-quinoiin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-3,5-dimethyl- 
piperazin-2-one, 

(3S, 5S)-l-{4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-3,5-dimethyl- 
piperazin-2-one, 

5 (S)-l-(4-Amino-quinolin-7-ylmethyl)-4-(7-chloro-isoqumolin-3-ylrnethyI)-3-rnethyl-piperazin-2-one, 
( S)- 1 -(4-Amino-quinolin-7-ylmethyl )-4-(6-chloro-naphthalen-2-ylmethyl)-3-methyl-piperazin-2-one, 
(3S,5S)-l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-alIyl]-3,5-dimethyl-piperazin-2- 
one, 

(3S,5R)-l-(4-Amino-quinoIin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-aliyil-3,5-dimethyl-piperazi 
10 2-one, 

1 -(4-Amino-quinolin-7-ylmethy l)-4-(5-chloro- 1 H-indoI-2-yImethyl)-piperazin-2-one, 
(S)-l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-naphthalen-2-yimethyl)-3-ethyl-piperazin-2-one, 
l-(4-Amino-quinolin-7-ylmethyi)-4-[3-(5-chloro-thiophen-2-yl)-allyI]-(S)-3-((R)-l-methoxy-ethyl)- 
piperazin-2-one, 

15 l-(4-Amino-quinolin-7-ylmethyi)-4-(7-chlorcHisoquinolin-3-ylmethylHS)-3-((R)-l-methoxy-ethyl)- 
piperazin-2-one, 

(S)-l-(4-Amino-quinolin-7-ylmethyl)-4-(5-chloro-lH-indoi-2-ylmethyi>3-methoxymethyl-piper^ 
one, 

(S)-l-(4-Amino-quinolin-7-ylniethyl)-4-{5-chloro-IH-indol-2-ylmethyl)-3-methyl-piperazin-2-one, 
20 4-(5-Chloro-lH-indol-2-ylmethylVl-[4-(2-hydroxy-ethylanriino)-quinolin-7-ylmethyl]-piperazin-2-^^ 

(SV4-(5-Chloro-lH-indol-2-ylniethyI)-l-(4-ethylamino-quinolin-7-ylmethyl)-3-methyl-piperazin-2-one, 
(S>-4-(5-Chloro-l H-indoi-2-yimethyi )- 1 -(4-ethylamino-quinolin-7-yImethyl)-3-methoxymethyl- 
pipera2in-2-one, 

{ S>-4-(5-Chloro- 1 H-indol-2-yimethyl )-3-methyl- 1 -(4-methylamino-quinolin-7-ylmethyl)-piperazin-2- 
25 one, 

( S)-4-(5-Chloro- 1 H-indol-2-yimethyl )-3-melhoxymethyl- 1 -(4-methylamino-quinoiiii-7-ylmethyl)- 
piperazin-2-one, 

(S)-l-(4-Amino-quinoIin-7-ylniethyi)-4-[3-(5-chloro-thiophen-2-yi)-a!lylJ-3-methyl-4-oxy-piperazin-2- 
one, 

30 ( S)- l-(4-Aminoquinolin-7-y[melhyl)-4-[3-(4-bromothiophen-2-yl)acr\'loyl)-3-rncthyi-piperazin-2-one. 



2 -one, 

35 1 -('4-Amin(>-quino!irv^-\'!rnelh\ I )-4-[ V( ^~ch l(vo-thi(^r>hcii-2-\ I >-acr\'l(n ll-nip-?r<'!7iiv^^i 



wo 99/37304 



PCT/US99/01682 



45 

(S)-l-(4-Amino-quinolin-7-ylmethyl)-4-[3H5-chloro-thiophen-2-yl)-acryloyI]-3-ethyl-piper^^ 
(S)-l-H-Amino-quinolin-7-yImethyl)-4-[3-(5-chioro-thiophen-2-yi;)-acryloyI]0-methyI-piperazin 
lM4-Amino-quinoiin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-ylHacryloy!]-pipera2in-2-one, 
(S)-l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yU-aci7loyl]0-methoxyme 
5 piperazin-2-one, 

(S)-l-(4-Amino-quinoiin-7-ylmethylH-[3-(4-bromo-thiophen-2-yl)-acryloyI]-3-ethyl-piperazin-2 
( S )- 1 -( 4-Amino-quinolin-7-y imethyl)-4-[(5-chloro-thiophen-2-y loxy )-acety l]-3-ethyl-pip 
(S)-l-|4-Amino-quinolin-7-yimethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-methoxyme 
methyl-piperazin-2-one, 

10 l-(4-Amino-quinolin-7-ylmethyI)-4-[3-(5-chIoro-thiophen-2-yl)-acry'ioyl]-(SV3-(l-(R)-me 
piperazin-2-one, 

l-(4-Aminoquinolin-7-ylmethyl)-4-[3-(4-bromothiophen-2-yi)-acryl-oyI]-3-(S)-(l-(RV^ 
piperazin-2-one trifluoroacetate, 

l-(4-Aminoquinoiin-7-ylmethyl)-4-[(5-chlorothiophen-2-yloxy-acetyl]-3-(S)-(l-{R)-methoxyethyi)- 

15 piperazin-2-one trifluoroacetate, 

(S)-l-(4-Aniino-quinoiin-7-ylmethyi)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-ethyl-piperazin-2-one, 
l-(4-Aminocinnolin-7-ylmethyl)-4-[2-(5-chlorothiophen-2-yl)-ethenesulfonyi]-piperazin-2-one, 
4-(6-Chioro-thieno[2,3-b]pyridine-2-sulfonyl)-l-[2-(pyridin-4-ylamino)-ethyl]-piperazi 
4-(6-ChIoro-benzo[b]thiophene-2-sulfonyi)-l-[2-(methyl-pyridin-4-yl-arnino)-ethyl]-piperazin-2-o^ 

20 4-[2-(5-Chloro-thiophen-2-yl>ethenesulfonyl]-l-[2-(3-methyl-pyridin-4-ylamino)-ethyI]-piperaziri-2- 
one, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-[2-(pyridin-4-ylarnino)-ethyl]-piperazin-2-one, 

l-[2-(Pyridin-4-ylamino)-ethyl]-4-(thieno[2,3-b]pyndine-2-suifonyl)-piperazin-2-one, 

4-(5'-Chloro-[2,2*]bithiophenyl-5-sulfonyi)-l-[2-(pyridin-4-ylamino;)-ethyI]-piperazin-2-onc. 

25 ]-[2-(Pyndin-4-ylaniino)-ethyiJ-4-(thicno[3,2-b]pyridme-2-siilfonyi)-piperazin-2-onc, 

4-12-(5-Chloro-thiophcn-2-yl)-ethenesulfonyl]-l-f2-(pyridin-4-ylarnino)-ethyll-piperazin-2-onc. 
4-[2H3-Chloro-thiophen-2-yl)-ethenesulfonyi]-l-[2-(methylpyridin-4-ylamino)-ethyl]-piperazin-2-one, 
4-(2-Benzo[b]thiophen-2-yl-ethenesulfonyI)-l-[2-(pyridin-4-ylamino)-ethyl]-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-suifonyl)-i-f2-(3-methyl-pyridin-4-ylamino)-ethy!]-piperazin-2-one, 

30 4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-l-(2-pyrroio[3,2-c]pyridin-l-yl-ethyi)-piperazin-2-one, 



pipera/in-2-t)nL\ 



wo 99/37304 



PCT/US99/01682 



46 

4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-l-[2-(23,5,6-tetrachioro-pyndin-4-ylamin 
piperazin-2-one, 

l-[2-(2-Amino-3,5,6-trichloro-pyridin-4-ylamino)-ethyl]-4-[2-(5-chloro-thiophen-2-yi)-ethenesu^ 
piperazin-2-one, 

4-[3-(5-Chloro-thiophen-2-yl)-acryloyi]-142-(pyridin-4-ylamino)-ethyl]-piperazin-2-one, 

4-(6-Chloro-benzo[b]thiophene-2-sulfony[)-l-[2-(pyrida2in-4-yl-amino)-ethyl]-piperaz^ 

l-[3-(4-Amino-pyridin-:>-yl)-propenyl]-4-[2K5-chloro-thiophen-2-yl)-ethenesuifonyi]-pipera^^ 

l-[3-(4-Amino-pyridino-yl)-propenyl]-4K6-chloro-benzo[b]thiophene-2-sulfonylVpiperazin-2-^^ 

l-[3.{4-Amino-pyridin-3-yl)-ailyl]-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin-2-one, 

l-[3.(4-Amino-pyridin-3-yl)-allyl]-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyi]-piper^^ 

l-l3-{4-Amino-pyridino-yi)-propyi]-4H6-chioro-benzotb]thiophene-2-suifon 

1- [3-(4-Amino-pyridin-3-yl)-propyl]-4-[2-(5-chloro-thiophen-2-yl)-ethenesuifonyl]-piperazin^ 
4-[2-(5-Chiorothiophen-2-yi)-ethenesulfonyl]-l-(2-pyrrolo[3,2-c]pyndin-l-ylethyl)-pipera^ 
4-Prop-2-ynyl-l-(lH-pyiToIo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one. 
l,4-Bis-(lH-pyrroio[3,2-c]pyridin-2-yimethyl)-piperazin-2-one, 

4-(6-Chloro-lH-benzoimidazol-2-ylmethyl)-l-(lH-pyTToIo[3,2-c]pyridin-2-ylmethyl)-pipe 

4-(5'-Chloro-[2,2']bithiophenyl-5-y Imethyl)- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 

4_p.(5-Chloro-thiophen-2-yl)-allyl]-l-(lH-pyiTolo[3,2.c]pyridin-2-ylmethyl)-piperazi 

4-{5-Chloro- 1 H-indol-2-y Imethyl)- 1 -( 1 H-pyrroIo[3,2-c]pyridin-2-y lmethyl)-piperazin-2-one, 

4-(6-Chloro-naphthalen-2-ylmethy])-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin^ 

4-(7-Chloro-isoquinolin-3-ylmethyl)-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyi)-piperazin-2-on^ 

4-(5'-Chloro42,2']bithiophenyl-5-ylmethyl)-6-oxo-l-(lH-pyrrolo[32-c]pyridin-2-ylmethyl)-pip^^ 

2- (±)-carboxylic acid methyl ester, 

l-(5-Chloro-lH-indol-2vvlmethyI)-5-oxo-4-(lH-pyTrolo[3,2-c]pyridin-2-ylmethy!)-piperazine-2^^^ 
carboxylic acid methyl ester, 

l-[(5-Chloro-thiophen-2-yloxy)-acetyl]-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazine-2- 
carboxyhc acid methyl ester. 

1- (6-Chloro-benzo[blthiophene-2-carbonyl)-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazine- 

2- carboxylic acid methyl ester, 

1 -[ lK3,5-Dichloro-phenyl)-2,5-dimethyi- 1 H-pyrrole-3-carbonyl]-5-oxo-4-{ 1 H-pyrrolo[3,2-c]pyridin-2- 
ylmethyl)-piperazinc-2-carboxylic acid methyl ester. 
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4-[3-(5-Chloro-thiophen-2-y l)-allyi]-3-(S)-methoxymethyl- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 
piperazin-2-one, 

4-(5-Chloro- 1 H-indol-2-y lmethyl)-3-(S).methoxymethyl- 1 -( H l-pyrTolo[3,2-c]pyridin-2-ylmethyl)- 
piperazin-2-one, 

4-(5'-Chloro-[2,2']bithioptienyl-5-ylmethyl)-3KS)-methoxymethyt-l-(lH-pyrrolo[3,2-c]pyridi^^ 
yimethyl)-piperazin-2-onc, 

4-{6-Chloro-benzo[b]thiophene-2-carbonyl)-3-(S)-methoxymethy 1- 1 -( 1 H-pyiTolo[3,2-c]pyridin-2- 
ylmethyl)-piperazin-2-onc, 

4-[ I -(3,5-Dichloro-pheny l)-2,5-dimethyl- 1 H-pyrrole-3-carbony l]-3-(S)-methoxymethyl- 1 -( 1 H- 

pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-oiie, 

4_[3-(4-Chioro-phenyi)Kr:)-at;ryioyl]-3-(S)-iiicLlioxynietiiyl-^ 

piperazin-2-one. 

(S)-2-Methoxymeihy l-3-oxo-4-( 1 H-pyrrolo[3 ,2-c]pyridin-2-ylinethyl)-piperazine. 1 -carboxylic acid (4- 
chloro-phenyl)-amide, 

(S)-4-[3-(5-ChIoro-lhiophen-2-yl)-(E)-acryloyl]-3-methoxymethyl-l-(lH-pyrrolo[3,2-^^ 
ylniethyl)-piperazin-2-one, 

4K6-Chloro-benzo[b]thiophene-2-carbonyl)-l-(lH-pyrTolo[3,2-c]pyridin-2-ylmethyl)piper^^ 
4-[3-(6-Chioro-benzo[b]thiophen-2-ylHE)-acryloyi]-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmeth^ 

2-one, 

4-[(5-Chloro-thiophen-2-yloxy)-acetyl]-l-(lH-pyrrolo[3>c]pyridin-2-ylmethyl)-piperazi^^ 
4-[l.(3,5-Dichloro-pbenyl)-2,5-dimethyl-lH-pyiTole-3-carbonyl]-l-(lH-pyrrolo[3,2-c]pyridin^ 

ylmethyl)-piperazin-2-onc, 

4-(5'-Chloro-[2,2']biihiophenyl-5-carbonyl)-l-{lH-pyrrolo[3,2-c]pyridin-2-ylmethy!)-piper^^ 

4-(5-Chloro- 1 H-indole-2-carbonyl)- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2-y lmethyl)-piperazin-2-one, 

4.[4-{6-Methoxy-pyridin-3-yI)-benzoyl]-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-^ 

4.(4.Pyridin-3-yl-benzoyi)-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 

4-[3-(4-Bromo-lhiophcn-2^vlH E)-acry'loyl]- 1 -( 1 H-pyiTolo[3,2-c]pyridin-2-y 

443-(5-Chloro-thiophen-2-yl)-propionyl]-l-(lH-pyrrolo[3,2-cJpyndin-2-ylmethyl)-piperazin-2-^^ 

4-[(5-ChloroO-methyl-benzo[b]thiophen-2-yl)-aceiyl]-l-(lH-pyrrolo[3,2-clpyridin-2-ylmethyl)- 

piperazin-2-one, 

4-[2-(4-Chloro-phenyl)-2-methyl-propionyl)-l-(lH-pyrrolo[3,2-c]pyridin^ 
44'^-n.4-Dichloro-pfK-rnh-fFVacr\lovll-1-riH-PNrrolor3.2-c1pvridin-2-vlmethylVpipe 

4-[3HS-Chloro-inuipiicr, --^l)-u.:)-ao->lo>lj-lM , i 1- pv rroioj 3 ,--c ; pynci ^1-2- yimethv I ;-pipcra/m-^-unt:. 
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(±)-l-{4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro-lH-indol-2-ylmethyl)-6-oxo-piper^^ 
carboxylic acid methyl ester, 

(±)_l.(4-Amino-quinazolin-7-ylmelhyl)-4-(5-chloro-lH-indol-2-ylmethyl)-6-oxo-piperazine-2- 
carboxylic acid, 

(±).l.(4-Amino-quinazoIin-7-ylmethyl)-4-(5-chloro-lH-indol-2-ylmethyI)-6-oxo-piperazin 
carboxylic acid methylamide, 

(+/.).! -(4- Amino-quinazolin-7-ylmethyl)-4-(5-chloro-lH-indol-2-ylrnethyl)-6-oxo-piperazin^^ 
carboxylic acid ethylamidc, 

(+/.).l-(4.Amino-quinazoiin-7-ylmethyl)-4-(5-chloro-lH-indol-2-ylmethyI)-6-oxo-piperazi 
carboxylic acid dimethylamide, 

(i/,).l.(4-Amino-quinazcWin-7-ylrriCthyl)-4-(5-chlorc-IH-^ 
carboxylic acid benzylamide, 

(4-/-)-l-(4-Amino-quinazolin-7-ylmethyi)-4-(5-chloro-lH-indol-2-ylmethyI)-6-oxo-piperaziri^ 
carboxylic acid (2-hydroxy-ethyl)-amide, 

(+/.)-l-(4-Amino-quinazolin-7-ylmethyl).4-(5-chloro-lH-indol-2-ylmethyl)-6-oxo-piper^^^ 
carboxylic acid bis-(2-hydroxy-ethyl)-amide, 

(4-/.)- 1 -(4-Amino-quinazolin-7-ylniethyl)-4-(5-chloro- 1 H-indol-2-y Imethy 1 )-6Km 
piperazin-2-one, 

{+/.).l-(4-Amino-quinazolin-7-ylniethyI)-4-(5-cldoro-lH-iiidol-2-ylmethyl)-6-oxo-piperazine^ 
carboxylic acid methylcarbamoyimethyl-amide, 

(+/.). l.(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-6-oxo-piperazm^^ 
carboxylic acid, 

(+/.).l_(4-Amino-quinazolin-7-ylmethyi)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-6-oxo-pipera^^ 
carboxylic acid methyl ester, 

(+/.).! _(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-6-oxo-piperazirie-2- 
carboxylic acid amide, 

(+/_)-l_(4-Amino-quinazolin-7-ylmethylH-[3-(5-chloro-thiophen-2-yl)-allyl]-6-oxo-pipera^ 
carboxylic acid ethylamidc, 

(+/.).l-(4-Amino-quinazolin-7-ylmethyi)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-6-(4-methyl-piper^^^ 
carbonyl)-piperazin-2-one, 

(±)-l-(4-Amino-quinazolin-7-ylmethylH-(6-chloro-benzo[bJthiophene-2-sulfonyl)-6-oxo-piperazine-2- 
carboxylic acid methvl ej^ter. 
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(±)-l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piper^ 
carboxylic acid amide. 

(+/-)- 1.(4- Amino-quinazoIin-7-ylmethyI)-4-(6-chloro-benzo[b]lhiophene-2-sulfonylV6-oxo-pipera2ine^ 
2-carboxyiic acid ethyl ester, 

(+/.). i_(4.Amino-quinoiin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyi)-6-oxcH 
carboxylic acid, 

(+/.)- l_(4-Amino-quinolin-7-ylmethyl)-4M6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxCKpi^^^ 
carboxylic acid mcthylamide, 

(+/.)-l.(4-Amino-quinolin-7-ylmelhyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-pip 
carboxylic acid ethylamide, 

(-r/.).].(4-Aniino-quinoiin-7-yimeihyi)-4M6-chioro-benzo[b]ihiophen^ 
carboxylic acid dimethylamide, 

(+/.)-l.(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-suifonyl)-6-(mo^^ 
carbonyl)-piperazin-2-one, 

(±)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-6-oxo-piper^^^ 
carboxylic acid methyl ester, 

(±)-lK4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-6-oxo-piperazine-^^ 
carboxylic acid methylamide, 

(+/.).l.(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-6-oxo-piperazine-2 
carboxylic acid ethylamide, 

(+/.)_l.(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyI]-6-oxo-piperazine-2- 
carboxylic acid, 

4-Prop-2-ynyl- 1 -( I H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one. 
1 ,4-Bis-( 1 H-pyrrolo[3,2-c]pyridin-2-y lmethyl)-piperazin-2-one, 

2-Amino-4-[4-(6-chloro-lH-bcnzoimidazol-2~ylmethyl)-2-oxo-piperidin-l-ylmethylj-benzonitrile, 
4_[4_(6-Chloro- 1 1 l-bcnzoimidazol~2-yimethyl)-2-c)xo-piperidin- 1 -ylmethyl]-benzamidine, 
l-(4-Amino-quiria/oliii-7-yimethly)-4-(6-chloro-lH-benzoimidazoI-2-ylmethyl)-piperidin-2-one, 
4-(6-Chloro-lH-benzoimidazol-2-yimethyl)-l-(2.4-diamino-qumazolin-7-ylmethyl)-pipendin-2-one, 
l-(4-Amino-2-methyl-quinazolin-7-ylmelhly)-4-(6-chloro-lH-benzoimidazoi-2-ylmethyl)-piperidin-2 

one, 

(3S, 5R)-4-[4-{6-Chloro4ienz()[b]thmphen-2-yliTieihyl)-3,5-dimethyl-2-oxo-piperazin-l-ylmethyl]- 
henzamidine. 

4_|4.[3_(5.Chioro-UNL>piici:-^->i)-aLr\iL>>lj-3,:-Jiiiiulli>i-^-^^\o-piperazin- i-> lmcth\ I -benzamiOinc. 
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(3R,5S)-4-[4-(6-Chloro-benzo[b]thiophen-2-ylmethy[)-3,5-dimelhyl-2-oxo-piperazin-i-ylmet^^ 
benzamidine, 

820. 2-[4-(6-Chlorobenzo[b]thiophene-2-sulfonyi)-2-oxopiperazin-l-yi]-N-[2-(3H-imidazoi-4-y 
ethyl]acetamide, 

5 244-(6-Chloro-benzo[b]lhiophene-2-sulfonyi)-2-oxo-piperazin-l-yl]-N-pyridin-4-yi-aceU^ 

244-(6-ChIoro-benzo[blthiophene-2-suifonyI)-2-oxo-piperazin-l-yl]-N-pyridin-3-yimethyl-aceto^ 

244-(6-ChIoro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-piperidin-4-yl-acetami^^ 

N-(l-Carbamimidoyl-piperidin-4-yl)-2-[4-(6-chloro-benzo[b]thiophene-2-suIfonyl)-2-oxo-pipera2in^ 

acetamide, 

10 5-(2-{244-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yt]-acetylamino}-ethyl)- 
imidazole-l-carboxylic acid ethyl ester, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yi]-N-pyrimidin-4-yl-ace 
2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-phenyl-acetamide, 
2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)0-oxo-piperazin-l-yi]-N-(9H-purin-6-yl)-acetam^^^^ 
15 N-(4-Amino-2-methyl-pyrimidin-5-ylmethyl)-2-[4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-2-ox^ 

piperazin-l-yl]-acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl).2-oxo-piperazm-l-yl]-N-(3-imidazol-l-yI-p 
acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-suifonyl)-2-oxo-piperazin-l-yl]-N-[2Kl-^ 
20 ethyl]-acetamide, 

2-[4-(6-ChIoro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yi]-NK2-pyridin-4-yl-^^^^ 
2-[4-(6-Chloro-benzo[b]lhiophene-2-sulfonyl)-2H)xo-piperazin-l-yl]-N-[2-{3-methyl-3H-imi^^^ 

ethyl]-acetamide, 

2-[4K6-Chloro-benzo[b]thiophene-2-sulfony!)-2-oxo-piperazin-l-yl]-N-{2-pyridin-2-yl-ethyl^ 
25 2-[4K6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yll-N-(2-pyridinO-yl-ethy0 
2-[4-(6-Chloro-bcn/o[b]ihi(>phenL-2-suIfonyU-2-oxo-piperazin-l-yl]-N-(2-imidazol-l-yl-ethy 

acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sultbnyl)-2-oxo-piperazin-l-yl]-N-[2-(l-met^^^ 
ethyl]-acetamide, 

30 2-[4-(6-Chloro-bcn/o[b]thiophene-2-sulfonYl)-2-oxo-piperazin- 1 -y i]-N-[2-(5-methyi- 1 H-imidazoi-4-yl). 
ethyl]-acetamide. 
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N-[2-(2-Amino-pyridin-4-\l)-ethyi]-2-[4-(6-chloro-benzo[b]thiophene-2-sulfonyi)-2-oxo-piperazin 
acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-2-oxo-pipera2in-l-yl]-N-[2K4-methyl-thiazol-5-^ 
acetamide, 

5 2-[4-(6-Chioro-benzo[b]thiophene-2-sulfonyl)-2-o\o-piperazin-l-yl]-N-(2-thiazoi-4-yl-ethyl>ac^^^ 
2-[4-(6-ChIoro-ben2o[b)thiophene-2-sulfonyl)-2-o\o-piperazinM-yl]-N-0-guanidino-propyl)-aceU^ 
trifluoroacetic acid salt, 

N-(3-Amino-propyl)-2-[4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-acetamide^ 
244-{6-Chloro-benzo[b]thiophene-2-sulfonyll-2-oxo-piperazin-l-yl]-N-[2-(2-mercapto-lH-^ 

1 0 yi)-ethyl]-acetamide, 

TN42-(2-Amino-ihiazoi-4-yi)-eihyij-244-(6-chioro-benzo[b]ihioph 

acetamide, 

2-[4-(6-ChIoro-benzo[b]thiophene-2-suIfonyI)-2-o\o-piperazin-l-yl]-N-methyl-N-(2-p 
acetamide, 

15 2-[4.(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yi]-N42K2-methylsulfanyl-l^ 

imidazoI-4-yl)-ethyl]-acetamide, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-[3-(3H-imidazol-4-yl)-propyl]-piperazin-^ 
4-[4K6-ChIoro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yImelhyl]-piperidine-l-car^^ 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyn-l-(3-piperazin-l-yl-propyl)-piperazin-2-one, 
20 4-(6-Chloro-benzo[bJthiophene-2-sulfonyi|-l-(3-pyridin-4-yl-propyl)-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-suifonyl)-l-(4-piperidin-4-yl-butyl)-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-suifonyl)-l-(2-piperidin-4-yl-ethy!)-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(3-piperidin-4-yl-propyl)-piperazin-2-one, 
4-[(5-Chloro-thiophen-2-yloxy)-acetyl]-3-(S)-methoxymethyI-l-[4-{6-niethoxy-pyridin-3-y0 

25 piperazin-2-one, 

4L[4.(6-Chloro-beiizo[b]lhiophenC'2-sulfonyi)-2H)xo-piperazin-l-ylmelhyn-biphenyl-2^^ 
4-{6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(4-ciiloro-3-hydro\y-benzyl)-piperazin-2-one, 
l-Benzyi-4-(6-chloro-benzo[b]lhiophene-2-sulionyl)-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonylV I -(4-chloro-benzyl)-piperazin-2-one, 

30 4-[(4-Chloro-thiophen-2-yloxy)-acetyl]-3-(S)-methoxymethyl.l44-{6-methoxy-pyridin-3-ylV 
piperazin-2-one, 

44f S-C'hloro-thiop!H'--"^ \ V:i;-t>t\ ' l - 1 - r4^r6-h\Yirnx\'-p\Tiri^n-" -\ n-hen7\'rT-'^-f ^^Vmethoxv-rricthvl- 
.i > piperazin-ZrOUC. 
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4-[(5-Chioro-thiophen-2-yloxy)-acetyIJ-144-(6-hydroxy-pyndin-3-yl)-benzyl]-3-(S)-methoxym 
piperazin-2-one, 

4-[3-(5-Chioro4hiophen-2-yl)-(E)-acryloyl]-l-[4K6-methoxy-pyndin-3-yl)-benzyl]-3-(S)-me^^ 
piperazin-2-one, 

4-[3-(5-ChIoro-thiophen-2-yl)-(E)-acryloyl]-3-(S)-methyl-l-[4-(6-oxo-l,6-dihydr(>py 
benzyl]-piperazin-2-one, 

I-BiphenyM-ylmethyl-4-[3-(5-chloro-thiophen-2-yl)-(E)-acryloyI]-3(S)-ethyl-6-met^^ 
one, 

4-[3-(5-Chloro-thiophen-2-yl)-(E)-acryloyi]-l-[4-(6-hydroxy-pyridin-3-yl)-benzyl]-3-(S)- 
methoxymelhyl-piperazin-2-one, 

4-[3-(5-Chioro-ihiophcii-2-yl)-(E)-dcryioyi]-3-(S)MTiethoxymethyi-i-[4-( 
benzyi]-piperazin-2-one, 

l-(3-Amino-lH-indazol-6-ylmethyI)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-pipera^^ 
l-(3-Amino-lH-indazol-6-ylmethyl)-4-[3-(5-chloro-thiophen-2-yI)]-piperazin-2-one, 
l-(3-Amino-IH-indazol-6-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piper^ 
4.[4-(6-Chloro-benzo[b]thiophen-2-yimethyl)-2-(S)-methyl-3,6-dioxo-piperazin-l-ylniethyl]- 

benzamidine, 

4-[4-{6-Chloro-bcnzo[b]thiophen-2-ylmethyl )-2-(R)-methyl-3,6-dioxo-piperazin- 1 -ylm 
benzamidine, 

3.[4_(6-Chloro-benzo[b]thiophen-2-ylmethyl)-2,5-dioxo-piperazin-l-ylniethyl]-benzamidine and 
4-[4-(6-Chloro-bcnzo[b]thiophen-2-ylmethyl|-2,5-dioxo-piperazin-l-ylmethyl]-benzamidine. 

Preferred compounds have formula I wherein Cy. contains at least one nitrogen atom and when 
Cy2 is optionally substituted aryl, optionally substituted cycloalkyl, optionally substituted cycloalkenyl, 
optionally substituted fused phenylcycloalkyl or optionally substituted fused phenylcycloalkenyl, then 
said nitrogen atom is a basic nitrogen atom. 

Other preferred compounds have formula 1 wherein Z is absent or is selected from O, S{0)p and 

NR5. 

Other preferred compounds have formula I wherein Z is -NR,C(0)- or -C(0)NR5-. 



elhyljacetamiUc, 
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2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-2-o\o-piperazin-l-yl]-N-pyridin-4-yl-aceiam 
2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl )-2-oxo-piperazin- 1 -yl]-N-pyridin-3-ylmethyl-^^^ 
2.[4-(6-Chloro-bcnzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-piperidin-4-yl-acetam 
NKl-Carbamimidoyl-piperidin-4-yl)-2-[4-(6-chloro-benzo[b]thiophene-2-suIfonyl)-2-^^^ 

yl]-aceiamide, 

5-(2-{2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-acetylamino}-ethy^ 
imidazole-l-carboxylic acid ethyl ester, 

2-[4-(6-Chloro.benzolb]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-pyrimidin-4-yl-ac^^ 

2-[4-(6-Chloro-bcnzo[b]thiophene-2-sulfonylV2-oxo-piperazin-l-yl]-N-phenyl-acetami^^^ 

2-[4K6-Chloro-benzolbJthiophene-2-sulfonyl)-2-oxo.piperazin-l-yl]-N-(9H-purin.6^^ 

N-(4-Amino-2-meihyi-pyrimidm-5-yimeihyij-2-[4-(6-chioro-benzo[^^^ 

piperazin- 1 -yl]-acetam ide, 

2.[4K6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-(3-imidazol-l-yl-propyl 
acetamide, 

2-[4K6-Chloro-benzo[b]thiophene-2-sulfonyl)-2H)xo-piperazin-l-yl]-N-[2Kl-rneth^ 
ethyl]-acetamide, 

244-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-pipera2in-l-yl]-N-(2-pyndin-4-yU^^ 
acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N42-(3-met^^ 
ethyi]-acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-(2-pyridin-2-yl-eth 
acetamide, 

244-(6-ChIoro-benzo[b]thiophene-2-suIfonyl)-2-oxo-piperazin-l-yl]-N-(2-pyndin-3-yl-ethy0 
acetamide, 

2.[4-(6-Chloro-bcnzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-(2-imidazol-l-yl-ethyl)- 
acetamide, 

2-[4-{6-Chloro-bcnzo[b]thiophenc-2-sulfony l)-2-oxo-piperazm- i -yl]-N-[2-( 1 -methyl- 1 H-pyrrol-2-yl)- 
ethyl]-acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin- 1 -y l]-N-[2-(5-methyl- 1 H-imidazoM-yl)- 
ethylj-acetamide, 

2-[4K6-Chloro-bcnzo[b]thiopheiK-2-sultbny 1 )0-oxo-piperazm- 1 -yl]-N-(4-dimethylamino-[ 1 3^ 
?-vlVacetamide 
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N-[2-(2-Amino-pyridin-4-yl)-ethyt]-2-[4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo^ 
yl]-acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-[2-(4-methyl-thiazol-5-yl)- 
ethyl]-acetainide, 

2-l4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-p.perazin-l-yl]-N-(2-thiazol-4-yl-ethyl)-aceUmide, 
2-[4-(6-Chloro-bcnzo[blthiophene-2.sulfonyl)-2-oxo-piperazin-l-yl]-N-(3-guanidino-propyl)-acetainide 

trifluoroacetic acid salt, 

N-(3-Amino-propyl)-2-[4-(6-chloro-bcnzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-acetamide, 
2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperaz.n- 1 -y l]-N-[2-(2-mercapto- 1 H-imidazol-4- 
yl)-ethyl]-acetamide, 

N-[2-(2-Amino-thiazol-4-yiJ-ethyi]-2-[4-(6-chioro -DenzoLb]ihiophene-2-suifoiiylV2-o;.o-p 
acctamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-methyl-N-(2-pyridin-4-yl-ethyl)- 
acetamide, or 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-[2-(^ 
imidazoi-4-yl)-elhyl]-acetamide, 

or a pharmaceuticaily acceptable salt thereof, pharmaceuticaliy acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof. 

Other preferred compounds have formula I wherein m is 1; and nis 1 . 
Other preferred compounds have formula 1 wherein A is N. 

Other preferred compounds have formula I wherein R, and R^^ taken together are O: and R„ R„, 
R,, R2,, R4 and R,, arc hydrogen. 

Other preferred compounds have fonuula 1 wherein R, and R3. taken together are O: R^ R,.. 
Rj, and R, are hydrogen; and R4, is optionally substituted alkyl. 

Other preferred compounds have formula 1 wherein R, and R3. taken together are O; R„ R,., R2 

and R4 are hydrogen: and R., and R,, are optionally substituted alkyl. 
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Other preferred compounds have formula I wherein R3 and R3, taken together are O; R„ R,, R2,, 
R, and R4. are hydrogen; and R,, is carboxy, alkoxycarbonyl, Y'Y-NCO or optionally substituted alkyl. 

Other preferred compounds have formula I wherein R3 and R3, taken together are O; and R„ R^, 
R., R, and R4, are hydrogen; and R., is carboxy, alkoxycarbonyl, Y'Y->4CO or optionally substituted 
alkyl. 

Other preferred compounds have formula I wherein L, is -S(0)p-, -C(X)Y- or -L3-Q-L4-Q'-L5-. 

Other preferred compounds have formula 1 wherein Cy, is optionally substituted aryi or 
optionally substituted heteroaryi. 

More preferred compounds have formula I wherein U is alkylene of one to three carbon atoms. 

Other more preferred compounds have formula I wherein U is -CH2-. 

Other more preferred compounds have fonnula 1 wherein L. is a group of formula 



wherein Z is NR5; q is 2; r is 0; R5 is hydrogen or optionally substituted alkyl; and R7 and R, are 



Other more preferred compounds have formula I wherein R. is hydrogen. 

Other more preferred compounds have formula 1 wherein Cy. is optionally substituted aryl or 
optionally substituted heteroaryi. 

Other more preferred compounds have formula I wherein L, is -S(0)2-. 




hydrogen. 



wo 99/37304 



PCT/US99/01682 



56 

Other more preferred compounds have formula I wherein L, is -L3-0-L4-Q'-L5-; Q is -S(0)2- or 
-C(0)-; and L4 is optionally substituted alkenyleiie. 

Other more preferred compounds have formula I wherein L, is -L3-Q-L4-Q'-L5-; and L4 is 
optionally substituted alkyiene. 

Other more preferred compounds have formula I wherein L, is -L3-Q-L4-Q'-L5-; Q is -C(0)-; 
Q' is O; and L4 is optionally substituted alkylene. 

Other more preferred compounds have formula I wherein L, is -L3-Q-L4-Q'-L5-; L3 is 
optionally subsiiluled alkylene, and L4 ib opiionally Substituted alkenylene. 

Other more preferred compounds have formula I wherein Cy, is optionally substituted phenyl, 
optionally substituted thienyl, optionally substituted benzothienyl, optionally substituted isoquinolinyl, 
optionally substituted indoiyi, optionally substituted thienopyridyl, optionally substituted furanyl, 
optionally substituted pyridyL or optionally substituted benzimidazolyl. 

Other more preferred compounds have formula I wherein Cy. is optionally substituted phenyl, 
optionally substituted pyridyl, optionally substituted imidazolyl, optionally substituted quinolinyl, 
optionally substituted isoquinolinyl, optionally substituted quinazolinyl, optionally substituted 
cinnolinyl, optionally substituted azaindolyl, or optionally substituted thienopyridyl. 

Still more preferred compounds are selected from 
4-[3-(6-Amino-pyridin-3-yl)-acryloyl]-l-(4-amino-quinazolin-7-ylmethyl)-3-(S)-methoxymethyl- 

piperazin-2-one, 

l-(l-Amino-isoquinolin-7-ylmethyn-4-(6-chloro-benzo[b]thiophene-2-sulfonyl).piperazin-2-one, 
4K5'-Chloro-[2,2']biihiopheny!-5-ylmethyl)-3-(S)-methoxymethyl-l-(lH-pyrrolo[3,2-c]pyridin-2- 

ylmethyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-piperazin-2-one, 
(S)-l-(4-Amino-quinazolin-7-yimcthyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-methyl-piperazi^ 

one, 

l-(4-Amino-quina7olin-^-vimethvlV44'^-r5-chioro-thiophcn-2-vlVallvll-piperazin-2-one, 

l-(4-Am]no-quuui/o;iii- ^vinictlni)- ;-i -(-cli).^ro-ihiophcn-.->i)^ailyll-4-oxy-pi^ 
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4-[2-(5-Chloro4hiophen-2-yl)-etheiiesuifonyi]-l-[2-(pyndin-4-ylamino)-ethyI]-piperaz^ 
l.(4_Amino-quina2oiin-7-ylmethyr)-443-(5-chloro-thiophen-2-yl)-allyl]-3-(S)-methyl-piperazin-2-^^ 
4-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-nieihoxymethyl-3-oxo-piperazine- 1 -carboxylic acid (4-chloro- 
phenyO-amide, 

5 1 -(4-Amino-quinazolin-7-ylmethy I )-4-(6-chloro- 1 H-benzoimidazol-2-ylmethyl)-pipera2in-2-one, 
l-{4-Amino-thieno[3,2-dJpyrimidin-6-ylmethylV4-[2-(5-chloro-lhiophen-2-yl)-ethenesulfo^ 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyll-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3-(S)-rnethoxymethyi- 
piperazin-2-one, 

10 l-{4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-bromo-furan-2-yl)-aci7loyl]0-(S)-methoxyme 
piperazin-2-one, 

l-(4-Amino-quinolin-7-ylmethyl)-443-(5-chloro-lhiophen-2-yi)-aiIyl]-3-(SVmethyl-4-oxy-^ 
one, 

l-(l-Amino-isoquinolin-6-ylmethyl)-44(5-chloro-thiophen-2-yloxy)-acetyi]-3-(S)-methoxym^^ 
1 5 piperazin-2-one, 

1- (4-Amino-quinazolin-7-ylmethyi)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3-(S)-ethoxymethyl-pipera2in- 

2- one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(4-chIoro-thiophen-2-yl)-aciyloyl]-3-(S)-methyl-^ 
one, 

20 l-(4-Amino-quinolin-7-yImethyl)-4-[3-(5-chloro-thiophen-2-yl)-aci7loyl]-3<(S)-lKRVm 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylniethyl)-4K6-chioro-benzo[b]thiophene-2-suIfonyl}-6-oxo-piperazine-2-(R^ 
carboxylic acid ethyl ester, 

l-(4-Amino-quinazolin-7-yln:iethyr)-4-(7-chloro-isoquinolin-3-ylmethyi)-piperazin-2-one, 
25 l-(4-Amino-quinoiin-7-yImethyl)-4-[3-(5-t;hloro-thiophen-2-yl)-allyl]-piperazin-2-one, 

3.[4.(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l-ylmethyll-7-chloro-lH-quinolin-2-one, 
l-(4-Amino-quinazoiin-7-ylmethyi)-3-(S)-butyi-44(5-chloro-thiophen-3-yloxy)-acetyl]-pipera^ 
4-[3-(6-Aniino-pyridin-3-yl)-acryloyi]-l-(4-amino-quinazolin-7-ylmethyi)0-(S)-propyl-piperazi 
l-(4-Amino-quinazolin-7-ylmethyl)-4-(3-chloro-lH-indoI-6-ylmethyi)-3-(S)-methyi-piperazin-2-one, 
30 l-(4-Aniino-quinolin-7-ylmethyi)-4-(5-chloro-lH-indol-2-ylmethyl)-piperazin-2-one, 

l-(4-Amino-quinazoIin-7-yimethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyi]-3KS)-ethyl-pi^^ 
l_(4_Amino-quinn7o!in-7-\ Imettn 1V4 J".-M-ch^Mn-thiophen-?-vM-ac^\'iov11-'^-rSVethvl^ 
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(3S, 5R)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3,5-dimethyi- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyn-4-[3-(4-bromo-thiophen-2-yl)-acryioyI]-3-(S)-ethyl-^ 
one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyi]-3-(S)-methoxymethy 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(5'-chloro42,2']bithiophenyl-5-sulfonyl)-pipera2in-2-on^ 
l_(4.Amino-quinazolin-7-yimethyl)-4-[3-(5-bromo-lhiophen-2-yl)-acryloyl]-3-(S)-naethoxy^ 

piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-3-(S)-propyi-piper^^^ 

4-[(5-Chioro-thiophen-2-yloxy)-acetyl]-l-[4-(64iydroxy-pyridin-3-yl)-benzyl]-3-(S)-nie^^^ 
pipera2in-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chioro-thiophen-2-yloxy)-acetyI]-3-(S)-ethoxyn^ 
pipera2in-2-one, 

K4-Amino-quinoIin-7-ylmethyl)-4-(5-chloro-lHMndol-2-ylmethyl)-3-{S>niethyl-piper^^ 
l-(4-Amino-quinolin-7-ylmethylH-(5-chloro-lH-indol-2-ylmethyl)-3-(S)-methoxymethy^^ 

one, 

l-(4-Amino-quinolin-7-ylmethyl)-4-[3K5-chloro-thiophen-2-yl)-aci7loyl]-3-(S>ethyl-6-^ 
piperazin-2-one, 

(3S, 5S)-l-(4-Amino-quinazolin-7-yimethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-3,5-dimethyl- 
piperazin-2-one, 

(3S, 5R)-l-(4-Amino-quinazolin-7-ylmethyl)-4-(2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-3,5- 
dimethyI-piperazin-2-one, 

1- (4-Amino-quinazolin-7-ylmelhyl)-4-[3-(5-bromo-ltiiophen-2-yi)-acryloyl]-3-(S)-ethyl-pip 
one, 

l.(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-tlHophen-2-yl)-acryioyl]-3-(S)-6-dimethy 

2- one, 

l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3-(S)-methyl-piperazin-^^^^ 
l-(4-Amino-quinolin-7-ylmethyl)-4-(7-chloroMSoquinolin-3-ylmethyI)-3-(S)-methyl-piperazin-2-^^ 
(4-Amino-quinazoliii-7-ylmctbyl)-4-[3-(5-chloro-thiophen-2-yl)-acr>1oyi]-3-(S)-ethyl-piper^^ 
4-(6-rhloro-ben7:^fh^thiophcne-?-';i!!ron\ !V1 -( i -cthvM ^^-nv^^olo^3.2-c1pv^idin-2-vlmethv^-pipcrazin- 
4-(6-L hioro-tiucii.^ ^, -b jp> riainc-^-^>uiion\ i >- . ; n-pyrruio(3,^^cjpyridin-:-\lmethvi)-piperaziii-2-one. 
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4-(6-Chloro-benzo[b]thiophene-2-sultbnyl)-l-(lH-pyrTolo[3,2-c]pyridin-2-ylmethy!)-pipe^^^ 
4-[(5-Chloro-thiophcn-3-yloxy)-acetyll-3KS)-niethoxymethyl-l-[4-(6-methoxy-pyridin.3.^ 

piperazin-2-one, 

4-(4-Afnino-quinazolin-7-ylmethyl)-3-oxo-2-(S)*propyl-piperazine-l-carboxylic acid (5-chloro- 
thiophen-2-yl)-amidc, 

l.(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-3-yl)-acryioyl]-3-(S)-propyi^^ 
one, 

4K6-ChIoro-benzo[b]thiophene-2-sulfonyi)-6-hydroxymethyl-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethy0 
piperazin-2-one, 

4-(4-Amino-quinazoIin-7-ylmethyl)-2-(S)-mcthyl-3-oxo-piperazine-l-carboxylic acid (5-chloro- 
thiophen-2-yi)-amide, 

I-(4-Amino-quinazoiin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyI]-3KS)-ethyl-6-meth^ 
piperazin-2-one, 

l.(4-Amino-quinolin-7-ylmethyl)-443-(4-bromo-thiophen-2-yl)-acryloyl]-3-(S)-ethyi-pi^^ 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)-acryloyl]-3-(S)-niethoxym 

piperazin-2-one, 

l-(4-Amino-quinolin-7-ylmethyi)-4.[3-(4-bromo-thiophen-2-yl)-acryloyl]-3-(S>methyl-p 
l-(4-Amino-quinazolin-7-yimethyl)-4-(6-chioro-benzo[b]thiophene-2-sulfonyl)-6-methyl-piper^^ 



one. 



l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-lH-benzoimidazole-2-sulfonyi)-piperazin-2-o^^ 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-141-(2-hydroxy-ethyl)-lH-pyrrolo[3,2-c]pyridin-^^ 

ylmethyl]-piperazin-2-one, 

4-(6-Bromo-benzo[b]thiophene-2-sulfonyi)-l-(Hl-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin^^ 
4-(6-Chloro-benzo[b]thiophene-2-sultonyl)-l-(l-methyl-lH-pyrrolo[3,2-c]pyridin-2-ylme%l)- 

piperazin-2-one, 

1- (4-Amino-quina/olnv7-vlmethyn-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-3-(SVniethoxynie% 
methyi-piperaztn-2-onc. 

4.(6-Chloro-benzo[b]thiophene-2-suitonyl)-6-oxo-l-(lH-pyrTolo[3,2-c]pyridin-2-ylmethyl)-pi 

2- carboxylic acid, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(44xomo-thiophen-2-yl)-aciyloyI]-3-(S)-eth 
piperazin-2-one, 

1.(4-Aniino^auin:^ ' v : Imeth vh--l-r ^-ch lo'-o-th iophenO-v! VacrA'lovll-3-rS 



pipcrazin-2-oiic. 
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^(4-Amino-quinazolni-7-ylmethyi)-4-[3-(5-chloro-thiophen-2-yl)-acryioyl]-3-(S)-methoxymethyi-^^ 
methyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-acryioyl]-3-(S)-me^^ 
methyi-piperazin-2-one, 

1- (4-Amino-quinazoiin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-acryloyl]-3-(S)-met^^^ 
piperazin-2-one, 

(3S, 5R)-l-(4-Amino-quinolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3, 5-dimethyl-piperazin- 

2- one, 

4-[2-(5-Chloro-thiophen-2-yl)-ethenesuifonyl]-6-oxo-l-(lH-pyrrolo[3>c]pyridin-2-^ 
piperazine-2-carbo\ylic acid methyl ester, 

IH4-Amino-quinazoiin-7-yimeihyi)-4M6-chioro-benzo[b]ihiupheiic-2 
carboxylic acid methyl ester, 

l-(4-Amino-quinazolm-7-ylrnethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazin^ 
carboxylic acid methyl ester, 

lK4-Amino-quinolm-7-ylmethyi)-443-(5-chloro-thiophen-2-yl)-acryloyl]-3-(S)-ethyl-piperazi^^^^ 
lK4-Amino-quitiazolin-7-yimethyI>4-[(5-chloro-thiophen-2-yioxy)-acetyl]-6-(R)-hyd 

methoxymethyl-piperazin-2-one, 

lKl-Ariiino-isoquinolin-6-ylmethyl)-4-(6-ch!oro-benzo[b]thiophene-2-sulfonyl)-piperazin.2 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-3-(S)-methoxymethyl- 

piperazin-2-one, 

4.[4,(6.Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo.piperazin-l-ylmethyl]-benzamidine, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)- propyi-piperazin-2- 



one. 



4-(6-Chloro-ben2o[blthiophene-2-siilfonyl)-6-oxo-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethy0^^ 
2-carboxylic acid aniidc 

4-[2-(5-Chloro-thiophen-2-ylVethenesulfonyll-6-hydroxymethyi-l-(lH-pyrrolo[3,2-c]pyridin-2- 
ylmethyi)-piperaztn-2-one, 

(+/.).l-(4.Amino-qumolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-p^ 
carboxylic acid, 

l-(4-Amino-qumolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-methoxymethyl-6. 
methyl-piperazin-2-t>ne. 

4-M-Amino-qvnnn/o'in-'^-x lmcthvlV'^-f SVmcTtK.xvmethvl-Vnxo-ripera7ine-1-c^ acid f 5- 



4-[2-(5-Chloro-tii;. i ;ic[i-^^\ i i-cmc 



ic:.uiton\ I : - ni-pyrroioi3,:-cjpyridin-2-ylmeth\l^pipera/in 
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l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)-acryloyl]-3-(S)- propyl-piperazin-2- 
one, 

l-(4.Amino-quinoliiv7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyI]-3-(S)-ethyl-pipe 
4K4-Amino-quinazoIiii-7-ylmethyl)-2-(S)-mcthoxymethyl-3-oxo.piperazine-l-car^^ acid (5-chloro- 

thiophen-2-yl)-amide, 

l-(4-Amino-quinazoIin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin-2-on^ 

1- (4-Amino-quinazoIin-7-ylmethyl)-4-[3-(4-bronio.thiophen-2-yl)-acryloyl]-3-(S)- propyl-piperazin-2- 

one, 

(+/.).l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfon^ 

2- carboxylic acid amide, 

l-(4-Amino-quinazoIin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yioxy)-ac^ 
piperazin-2-one, 

l.(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-(S)- propyl.piperazin-2- 
one, 

l-(4-Amino-cinnoUn-7-ylmethyl)-4-[2K5-chloro-thiophen-2-yi>ethenesulfonyl]-pipera^^^ 
l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-(m 

carbonyl)-piperazin-2-one, 

lK4-Amino-quinolin-7-ylmelhyl)-4-(6-chloro-bcnzo[b]thiophene-2-sulfonyI)-6-oxo-piper^^^ 
carboxylic acid dlmethylamide, 

l.(4-Amino-quinolin-7-yimethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazin^ 
carboxylic acid eiliylamide, 

l<4-Amino-quinolin-7-ylmethyl)-4-(6-chlorcvbenzo[b]thiophene-2-sulfonyl)-6-oxo-piperazi^ 
carboxylic acid mcthylamide, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-methoxymet^^^^ 
methyl-piperazin-2-one, 

l-(4-Amino-quina/olin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine-^ 
carboxylic acid ethyl ester, 

4-[2-{5-Chloro-lhiophen-2-yl)-ethenesulfony l]-6-(R)-hydroxymethyl- 1 -( 1 H-pyrroio[3,2-c]pyridin-2- 
ylmethyl)-piperaziM-2-one, 

l-(4-Amino-quinolin-7-ylmelhylH-[2-(5-chlor(>thiophen-2-yl)-ethenesulfonyl]-piperaz^ 

(3S, 5S)-lK4-Amino-quinolin-7-ylmcthylH-[2-(5-chloro-thiophen-2-yl)-ethenes 5-dimelhy!- 
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(3S, 5S)-l-(4-Amiiio-quinazolin-7-yimethylH-[2-(5-chloro-thiophen-2-yl)-ethenesul^ 5- 
dimethyl-pipera2in-2-one, 

l-(4-Amino-quinazolin-7.ylmethyl)-4-[2-(5-chloro-thiophen-2-yl>ethenesulfonyl]-piper^ 
(+/.).l.(4-Amino-quinazolin-7-ylmcthylH-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6 

5 2-carboxylic acid, 

l-(4-Amino-quinolin-7-ylmethyl)-4-(5-chloro-lHMndoi-2-ylmethyl)-3-(S)-methyi-pi^^^ 

4-(5.Chloro-lH-indol-2-yimethy!V3-(S)-methyl-l-(4-methylamino-quinolin-7-ylmethyl)-^^^ 
one, 

4-(5-Chloro-lH-indol-2-yimethyl)-3-(S)-methoxymethyl-lK4-methylaminc^quinolin-7-^ 

10 pipera2in-2-one, 

i-(4-Amino-quinoiin-7-ylmelhyi)-4-(6-cliluiu-bciizu[b]mio^^^^ 

carboxylic acid dimethylamide, 

1- (4-Amino-quinazolin-7-ylmethylHK6-chloro-benzo[b]thiophene-2-sulfonyl)-6-^^^^ 

carboxylic acid methyl ester, 
15 (+/-). l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-ben2o[b]thiopheiie-2-sulfonyl)-^ 

2- carboxylic acid amide, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(lH-5 3-chloro-l-aza-inden-2-ylmethyl)-6-oxo-piperazine-2- 
carboxyiic acid, 

(+/->! -(4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro-lH-indol-2-ylmethyl>6-oxo-pipe^ 

20 carboxylic acid mcthylamide, 

(+/.)-l.(4-Amino-quinazolin-7.ylmcthyl)-4-(5-chloro-lH-indol-2-yimethyl)-6-oxo-piper^^ 

carboxylic acid ethylamide, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chioro-lH-indol-2-ylmethyl)-6-oxo-piperazine-2-^^^^ 

acid (2-hydroxy-ethyl)-amide, 
25 (+/.)_i-(4.Amino-quiuazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-6-oxo-pi^^^^ 

carboxylic acid mcihyl ester, 

(+/.).l.(4-Amino-quinazolin^7-ylmelhylV4-l3-{5-chloro-thiophen-2-yl)-allyl]-6-oxo-^ 
carboxylic acid mcihyi ester, 

(+/-)-l.(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyi]-6-oxo-pi 

30 carboxylic acid, 

4K5'-Chloro42,2']biihiophenyl-5-ylmcthyl)-6-oxo-l-(lH-pyrrolo[3,2-c]pyridi^^ 

?'-carboxvlic acid mcTh\'i ester. 
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l-[2-(5-Chloro-thiophcn-2-yi)-ethenesultonyll-5-oxo-4-(lH-pyrrolo[3,2-c]pyridi^ 
piperazine-2-carboxylic acid methyl ester, 

or a pharmaceuiically acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof 

Still yet more preferred compounds are selected from 
lK4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-methoxymethyl- 

piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[{5-chloro-ihiophen-2-yloxy)-acetyl]-3-(S)-methoxymethyl-6- 

0 methyl-piperazin-2-one, 

4-(6-Chloro-benzo[b]thiophene-2-sullbnyl)-l-(lM-pyiToio[3,2-c]pyridin-2-yimethyl)-pipcra^i»^^^ 

442-(5-Chloro-thiophLMi-2-yl)-eihcnesulfonyll-l-(lH-pyrrolo[3,2-c]pyridin-2.ylniethylVpiperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-L3-(5-chloro-thiophen-2-yl)-acryloyl]-3-(S)-methoxymethyl- 

piperazin-2-one, 

5 l-(4.Amino-quinazolm-7-ylmethyl)-443-(5-chloro-thiophen-2-yl)-allyl]-piperazin-2-one, 

4-[2K5-Chloro-thiophcn-2-yl)-ethenesulfonyl]-6-(R)-hydroxymethyl-l-(lH-pyrroio[3,2-c]pyridin-2- 

ylmethyl)-pipera7in-2-one and 

4-[3-(6-Amino-pyridin-3.yl)-acryloyl]-lK4-amino-quinazolin-7-ylmethyl)-3-(S)-propyl-pipera2i 



or 



20 a pharmaceutically acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof. 

Preferred mtermediates according to this invention have formula II wherein Cy, contains at least 
one nitrogen atom and when Cy, is optionally substituted aryl, optionally substituted cycloalkyl, 
25 optionally substituted cycloalkenyl, optionally substituted fused phenyicycloalkyl or optionally 
substituted fused phcin'lcycloa!ken> I. then said nitrogen atom is a basic nitrogen atom. 

Other prctcrrcd mtermediates accordmg to this invention have fonnuia 11 wherein Z is absent. 

30 Other preierred intermediates according to this invemion have formula II wherein R„ R,„ R., 

R-j., R4 and R,, arc hydrogen. 



j> ester. 
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(3S,5RS)-l-(4-chloro-qainolin-7-ylmethyl)-3,5-dimethyl-piperazin-2-one, 
(3S, 5R)- 1 -(4-chloro-quinolin-7-ylmelhyl)-3,5-dimethyl-piperazin-2-one, 
(3S, 5S)-l-(4-chloro-quinoiin-7-ylmethyl)-3,5-dirnethyl-piperazin-2-one, 
(3S, 5R)-l-(4-chloro-quinolin-7-ylinethyl)-3,5-dtmethyl-piperazin-2-one, 

(2S, 6R)-4H4-chioro-quinolin-7-ylmethyl)-2,6-dimelhyl-3-oxo.piperazine-l-carboxylic acid benzyl 
ester, 

(3S,5S)-l-(4-chloro-quinolin-7-ylmethly)-4-[3-(5-chloro-thiophen-^^^ 
2-one, 

(3S,5R)-l-(4-chloro-quinolin-7-ylmethly)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3,5-dim^^^ 

0 2-one, 

4-(2-Oxopiperazin- 1 -ylmethyi)benzamidine, 
]-(2-Aminoquinoiin-6-ylmethyi)piperazin-2-one, 

1- (l-Aminoisoquinoiin-6-ytmelhyr)piperazin-2-one, 

2- (2-Oxopiperazin-l-ylmethyl)pyiTolo[3,2-c]pyridin-l-carboxylic acid tert-butyl ester, 

5 2-(5K±)-Methoxycarbonyl-2-oxo-piperazin-l-yimethyl)-pyn-olo[3,2-c]pyridine-l-carbox 

butyl ester, 

2-(2-(±)-Methoxycarbonyl-6-oxo-pipcrazin-Kyimethyl)-pyn-olo[3,2-c]pyridm^^ acid tert- 

butyl ester, 

l-(4-Aminoquinazoline-7-ylmethyi)piperazinc-2-one, 
0 i-(4-Amino-thieno[2,3-d]pyrimidin-6-ylmethyl)-piperazin-2-one, 

4-[3-(2-Oxo-pipcrazin-l-yI)-propyl]-piperidinc-l-carboxylic acid tert-butyl ester, 
l-(4-Amino-quinazoHne-7-ylmethy!)-3-methoxymethyl-piperazine-2-one, 
l-(4-Aminoquinazoiine-7-yImelhyl)-3-butyl-piperazine-2-one, 
l-(4-Aminoquinazoiine-7-ylmethyl)-3-elhyl-piperazine-2-one, 
25 l-(4-Aminoquinazoline-7-ylmettiyl)-3-propyl-piperazine-2-one, 

l-(4-Amino-quiiiazoline-7-ylniethyl)-3-ethoxymcthyl-pipcrazine-2-one, 
l-(4-Amino-quinazoliiie"7-yimelliyl:)-3-met!iyl-piperazinc-2-one, 
l-{4-Amino-quinazoiinc-7-ylmethyl)-3-benzyl-piperazine-2-one, 
l-(4-Amino-quinazoline-7-ylmethyl)-3-(l-mcthoxyethyl)-piperazine-2-one, 
30 l.(4-Amino-quinazoline-7-yimcthyD-3,3-dimethyl-piperazine-2-one, 
l-(4-Amino-quiiiazoline-7-ylmeih\I)-3-isopropyl-pipcrazine-2-one, 



(3S.5RS)- !^-^-a::;;iu- quina/oiii 



.>-LliniL'tn> i-pipura/in---otie. 
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l-(4-Chloroquinolin-7-ylmethyl)-pipcrazin-2-one, 
l-(4-Chlorocinnolin-7-ylmethyi;)-piperazin-2-one, 
l-(4-Chloroquinolin-7-ylmethyl)-3-(S)-methylpiperazin-2-one, 
l-[2-(Pyridin-4-ylamino)-ethyl]-piperazin-2-one, 

l-[2-{(Methyl)-(pyndin-4-yI)-amino}-elhyl]-pipcrazin-2-one trifluroacetate, 

l-[2-(3-Methyipyridin-4-yl-aminoVethyl]-piperazin-2-one, 

l-[2-{Pyridazin-4-ylamino)-ethyl]-piperazin-2-one, 

4.[3-(4-tert.Buloxycarbonylamino-pyridin-3-yl)-propenyl]-3-oxo-piperazine-l-carbox acid tert-butyl 
ester, 

4-[3K4-tert-butoxycarbonylamuio-pyridin-3-yl)-aliyl]-3-oxo-piperazine-l-car^^ acid tert-butyl estei 
4-[3.(4-tert-Butoxycarbonylammo-pyridmovvi)-propyi]0-oxo-piperazine-l-carboxyii acid len-butyi 

ester. 

4-(Benzyloxycarbonyl)-l-{2-pyrrolo[3,2-c]pyridin-l-ylethyl)-piperazin-2-one, 
(±>l-(3-Amino-4-cyano-benzylH-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine-2- 

carboxylic acid methyl ester and 

(±)-lK3-Amino-4-cyano-benzyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazi^^ 
carboxylic acid. 

Preparation of the Compounds of the Invention 

A general route to the compounds of this invention wherein A is N and R„ Ru, ^2.^ 
R4, R4,, L„ L., Cvi, Cy., m and n are defmed licrein is outlined in Scheme 1. 



Scheme 1 



D 1 I - 4 



Xyj 



I R4 



L 



■cy. 



II 



chiorotormatc o. acnvalcd sullm.u 1 c.lcr .n ,.n appropriate solvent generates the compound of formula 
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in which the L,-Cy, portion is a sulfonamide, alkyl amine, amide, urea, carbamate or suifamyl urea 
respectively. Sulfonamide formation is accomplished with a base such as a triaikylamine in an inert 
solvent such as dichloromethane, THF or acetonitrile at about 0 °C to about 100 °C in the presence or 
absence of an activating agent such as dimethylaminopyridine (DMAP). Alkyl amine formation can be 
achieved with a suitable base such as K.CO, or triaikylamine in an appropriate solvent such as DMF or 
acetonitrile at about 0 °C to about 1 00 ''C. Amide, urea, carbamate and suifamyl urea formation can be 
conducted with acids and coupling reagents such as EDC or TBTU or with any variant of reactive acid 
derivatives and the use of an appropriate base additive such as triethylamine, N-methylmorpholine or 
diisopropylethylamine. 

The preparaiiun of the compound of iormuia II wherein R|, R,„ R2, K-zt* ^^3? ^^>» ^-2» ^yiy 

m and n are defined herein is outlined in Scheme 2. 



Scheme 2 



Rl ' R4 



R2-^^-^R3 
R.a I 



H 

Rl I R4 



A- 



R3 

R^a I ^^3^ 



I 



As shown in Scheme 2, the compound of formula 11 is prepared by removing a nitrogen 
protecting group P from the compound of formula 1 . In a preferred aspect, P is an alkyl, aralkyl or aryl 
carbamate moiety which is removed using strong acid, strong base or catalytic hydrogenation in an 
appropriate solvent such as methanol or ethanol. 

The preparation of the compound of formula 1 wherein R,, R,„ R2, R:,. 5^3a. Li, 
Cyi, Cy2, m and n and P are deilned herein is outlined in Scheme 3. 



Scheme 3 
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Rl ! R4 



R.a I 



1 



As shown in Scheme 3, the compound of fonnula 1 is obtained by coupling a compound of 
formula 2 with an appropriate Cy.-LrLG group wherein LG is a leaving group such as chloro, bromo, 
S indo, or optional! v substituted lower alkylsuitbnyloxy or arylsulfonyioxy in an inert organic solvent such 
as THF. Et.O or DMF in the presence of a strong base such as NaH, lithium hexamethyldisilyiazide or 
lithium diisopropylamine. In a preferred aspect, P is an alkyl, aralkyi or aryl carbamate group. 

The preparation of intermediate compounds of formula 7 and 10 are outlined in Scheme 4. 

0 

Scheme 4 




Rl R^a 7 

o 




9 Rl R,a 10 



As shown in Scheme 4, reacting a compound of formula 3 with an appropriate malonic acid in a 
1 5 polar solvent such as pyridine or cthanol and a base such as piperidine or pyridine at reflux provides a 

^^omnouP'i off .rnii,t-i \ vK^.^re-- ^ ; n a I^.-rv,r;vrI\ n cnr-iround of formuln mnv he reacteH with :i 



carboxyhc acid u< u Ih b\ :in ai^n.'iMiaic >[U'U-d. acid or alkali base. I he corresponding acid is 
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converted to the acid chloride using standard methods such as thionyl chloride or is converted to the 
mixed anhydride in a polar solvent such as acetone or THF to form an activated acyi compound. The 
activated acyl compound is then treated with a solution of NaN, in water at about -10 °C to about 25 ''C 
to yield the correspondmg acyl azide. The acyl azide compound is then heated slowly in an inert solvent 
such as benzene or toluene at about 60 °C to about 1 1 0 °C then concentrated in vacuo and heated in a 
higher boiling inert solvent such as 1,2-dichlorobenzene or phenyl ether at about 180 °C to about 240 X 
with a catalyst such as iodine or tributylaminc to obtain a compound of formula 5. Alternatively the acyl 
azide compound can be added directly to a high boiling inert solvent such as phenyl ether at about 190 
°C to about 240 °C with a catalyst such as iodine or tributylaminc to obtain the compound of formula 5. 

A compound of formula 8, prepared as described in Syn., 739 (1975), which is incorporated 
herein by reference, or formula 5 above may be chlorinated using standard meihods such as POCI3 or 
POCl3/PCl5and halogenated using standard conditions such as N-halosuccinimide and benzoyl peroxide 
in an inert solvent such as carbon tetrachloride to give the corresponding chloro-halomethyl compounds 
6 and 9, respectively. 

The preparation of aminoquinazolinc, quinazoiinone or amino-thienopyrimidine intermediates is 
outlined in Scheme 5. 



Scheme 5 



4- Ar ) 



Ar 



CO,H 



11 ' 12 
Ar = monocyclic aryi or heteroar>'l 
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then converted to the chloroquinazoline or chlorothienopyrimidine using a chlorinating reagent such as 
P(0)CK and heat. The chloroquinazoline or chlorothienopyrimidine is brominated at the benzylic carbon 
using radical bromination conditions. Alternatively, a chloroquinazoline or chlorothienopyrimidine, 
containing a hydroxy-methylene group is converted to the corresponding bromide using CBr4/PPh3; or 
5 PBrj conditions. The bromide 13 is then reacted with the anion of the ring nitrogen of compounds of 
formula 2, formed using NaH, LiN(SiMe3)3, NaN(SiMe03, LDA, lithium alkoxides, sodium aikoxides or 
an appropriate base, in an inert solvent such as THF, DMF, ether, or DME. This yields compounds of 
formula 14 in which Cy. is a chloro-quinazoline or a chloro-thienopyrimidine. The chloro group is 
converted to an amino group using NH, in ethanol in the presence of a catalytic acid source. 
10 Alternatively, the chloro group is converted to a substituted amino using a primary or secondary amine in 
a soiveni. Aiternaiivety, the chloro group is convened to a hydroxy group using acetrc acid m water with 
heating or using a hydroxide source. Alternatively, the chloro is converted to an alkoxy group using an 
alcoholic solvent with heated in the presence of a base. 

15 An alternative synthesis of quinazoiincs and thienoquinazolines is outlined in Scheme 6. 



Scheme 6. 




Ar = monocyclic aryl or heteroaryl 




R4 




20 



As shown in Scheme 6, an amino-aryl nitrile or an amino heteroaryl nitrile 1 7 is treated with an 
aldehyde or ketone under imine formmg conditions. The corresponding aryl or heteroaryl imine is 



25 DME. This \iekls ccnnpounds ol t Miiiula 20 in winch C >: is an imino-ar> 1 nitrile or an imino heteroaryl 
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nitrile. The imine is deprotected using an acid such as HCI to give the corresponding aniline. The 
aniiine-aryl-nitrile or the aniline-heteroaryl nitrile is converted to the amino-quinazoline or 
thienopyrimidine using triazinc or formamidine. The quinazoiinone orthienopyrimidinone 21 is formed 
using formamide. 

The preparation of cinnoline (X = N) and quinoline (X = CH) intermediates is outlined in 
Scheme 7. 



Scheme 7 




24 CI 




10 





27 ci 




As shown in Scheme 7, haiogenated azaarenes exemplified by 4-chloro-7- 
trifluoromethylquinoline or cinnoline are treated with H,SO, (70 -95 %) at 1 80-220 =C for about 1 6 to 48 
hours in a sealed reaction vessel. The solution is cooled, poured into water and neutralized with base to 

15 pH ~ 3-4. The product is dissolved in aqueous base and precipitated by acidification to yield 7-carboxy- 
4-chloroquinolinc or cinnoline. This material is converted to the alkyl ester (such as methyl or ethyl) by 
standard methods. 7-Alkyloxycarbonyl-4-chloroquinoline or cinnoline is dissolved in an anhydrous, 
aprotic solvent (THF or ether). The solution is cooled (-60 to -95 °C) and treated with a reducing agent 
such as lithium aluminum hydride. The solution is warmed (approximately -40 to -50 °C) for about 15 to 

20 30 minutes and quenched with a solvent such as ethyl acetate. Standard workup gives the product 7- 

hydroxymethyl-4-chloroqumoiine or cinnoline. This material is treated with 45-50 % HBr and heated to 
about 1 00-140 °C for about 45 to 90 minutes. After cooling and standard workup 7-bromomethyl-4- 
chloroquinoline or cinnoline is obtained. 



25 



The preparation of pyrrolopyridine derivatives is outlined in Scheme 
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As shown in Scheme 8 pyrrolopyridine derivatives are prepared by aikylation of a suitably 
protected oxopiperazine with propargyl bromide in the presence of a base such as sodium hydride. The 

5 resulting alkyne is heated (100-120 °C) with a halopyridine optionally substituted with hydroxy, 

alkoxycarbonylamino, or sulfliydr> 1, a catalyst such as Pd(PPh3)2Cl3, copper iodide and triethylamine in a 
suitable solvent such as acetonitrile in a sealed vessel or in DMF for 2-20 hours. When the pyridine is 
substituted with a hydroxyl moiety furopyridines are isolated directly. If the pyridine is substituted with 
an alkoxycarbonylamino moiety, additional treatment with DBU at about 60 °C in DMF yields 

10 pyrrolopyridines. Subsequent carbamate deprotection using transfer hydrogenation conditions such as Pd 
black in formic acid yields the desired oxopipcrazine furopyridines or pyrrolopyridine- 1-carboxylic acid 
alkyl ester derivatives. After further reaction with the L|-Cy, group, an additional deprotection step such 
as Boc removal using, for example, TEA, HCl is required for generating the oxopipcrazine 
pyrrolopyridines. 

15 

The preparation of the compound of formula 40 are shown in Scheme 9. 



Scheme 9 
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R2 




As shown in Scheme 9, compounds of formula 40 are prepared from an appropriately protected 
mono- or di- substituted amino-acid. To this is added an amino-acetaidehyde, protected as an acetal 
5 derivative, under standard peptide coupling procedures, employing activating reagents such as EDC, 

TBTU, or BOP. The resulting dipepiidyl moiety is subjected to conditions which remove the acetal, such 
as acidic conditions (TsOH). The resulting cyclic material is reduced using hydrogenating conditions to 
yield compounds of formula 40 This reduction, alternatively can be carried out using a reagent which 
acts as a hydride source. 

10 

The preparation of compounds of formula 46a and b is shown scheme 10. 



Scheme 10. 




45 46a 46b 



15 
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is reduced under hydrogcnation conditions to give the 2-piperidinone. The free amine can be reprotected 
and diastereomers are separated by chromatographic methods, or in some cases by recrystallization. 

A chirai synthesis of compounds of fomiula 46 is shown in Scheme 1 1 . 



Scheme 1 ' 
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As shown in Scheme 1 U an amino acid is protected as its trifluoroacetate derivative using 
trifluoroacetic anhydride and a base. An amino-alcohol is derivatized via reductive amination conditions 

1 0 using a benzaldehyde derivative, such as 2,4-dimcthoxybenzaldehyde. The resulting secondary amine is 
then coupled to an amino-acid protected as a trifluoroacetate using standard peptide coupling procedures. 
Ring closure is then accomplished by utilizing Mitsinohu conditions. The triHuoroacetate group is 
removed under basic conditions, and the amide of the rmg is deproteced using an aqueous solution of 
potassium persulfate and sodium phosphate and heat. All possible enantiomers of piperazin-2.one can 

15 be made from the corresponding ammo-alcohol and amino acid as shown in scheme 2c. 
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As shown in Scheme 12, alkylating a compound of formula 55 with propargyl bromide in the 
presence of an amine base such as iriethylamine provides the compound of formula 56. Coupling with 
bromoacetic acid using a standard reagent such as DCC gives the compound of formula 57 which can be 
cyclized using a non-nucleophiiic strong base such as NaH in a solvent such as THF to yield the desired 
compound of formula 58. 

The preparation of a compound of formula 59 is outlined in Scheme 13. 



Scheme 13 



MeO^C N^O Me02C N O 

H H 

59 



As shown in Scheme 13, protection of methyl 6-oxopiperazine-2-carboxylate (Aebischer, B., 
Helv. Chim. Acta 1989, 72, 1043-1051) using, for example, benzyl chioroformate or allyl chloroformate 
under standard conditions provides compound 59. Alkylation of 59 with propargyl bromide using a 
strong base such as NaH in polar solvents as THF or DMF provides the compound of formula 58. 

The preparation of a compound of formula 61 wherein R„ R., R^, R4a. and Cy, are defmed 
as above and Ri^ or R., are independently carboxy, acetamido or hydroxymethyl is outlined in Scheme 
14. 



Scheme 14 
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As shown in Scheme 14, the compound of formula 61 is prepared by hydrolysis of the ester 
using a base such as NaOH or LiOil to yield the acid, coupling the corresponding acid with a primary or 
secondary amine or ammonia using standard coupling reagents such as TBTU or EDC and reduction of 
the ester usmg a reducing agent such as NaBH^ to yield liyuiu,\yiriethyi. 

The preparation of diketopiperazine compounds formula 66 in which R, and R„ together and 
and R3, together are oxygen are prepared as outlined in Scheme 15. 



Scheme 15 
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As shown in Scheme 1 5. an aldehyde containing the Cy, group is condensed with an amino acid 
ester under reductive amination conditions. The resulting secondary amine is then coupled to an N- 
protected amino acid. The resulting dipeptidc is deproiected which in general results in cyclization to the 
Cy, diketopiperazine. Altemaiively for cases which do not cyclize. diketopiperazine formation can be 
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As suovvn in Scheme 16, Cy, suustituLcd bulfonyl ciiloiides are pieparcu uy UcaUiiciiL oi iiie 
appropriate aryl and heteroarvl compounds with a strong base such as n-BuLi at -78 °C followed by the 
addition of SO. gas and treatment of the lithium heteroaryl sulfonate with a chlorinating agent such as 
NCS or SOXU or, alternately, by homologation of the appropriate aryl and heteroaryl aldehydes using, 
for example, ethylmethanesulfonate and ethylchlorophosphonate. 

The preparation of intermediate compounds of formula Cy,-CO,H is outlined in Scheme 17. 



Scheme 17 
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As shown in Scheme 1 7, the requisite Cy, acids as dellned above can be obtained by oxidation of 
the corresponding alcohols or the aldehydes using, for example. MnO., PDC or AgNO, in an appropriate 
solvent such as CH.Cl, or H,0/EtOM. The Cy, substituted aryl and heteroaryl groups can be 
functionaiized by deprotonation methods using an appropriate non-nucleophilic base such as n-BuLi in 
20 an appropriate solvent such as Et.O or THF and quenching with an appropriate carbonyl electrophile 



usual Wittig type or Homer-i nmuMis i>pc rcai:ents in Lin appropriate solvent such as CIKCK or TIIF. 
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The preparation of Cy, alkyl and alkenyl haiides is outlined in Scheme 18. 



Scheme 18 
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As shown in Scheme 1 8, Cy, alkyl and alkenyl haiides as defined above can be prepared by 
halogenation of the corresponding alcohols using either NBS, CBr^ or PBrj under standard solvent 
conditions. The alcohols are generated by reduction of the corresponding aldehydes or esters using 
10 NaBH4 or DIBAL in an appropriate solvent. 

The preparation of Cyj isocyanate intermediates is outlined in Scheme 19. 



Scheme 19 
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As shown in Scheme 19, Cyi isocyanates are obtained by chlorocarbonylation methods using 



dioxane or DMh of tlic corrL\->poiuiing c > ; carhonyl azidcv 1 he carbonyl azides, in turn, are derived 
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from the corresponding carboxylic acids using either DPPA reagent or by proceeding through the mixed 
anhydride via an alkyl chlorotbrmate reagent in an appropriate solvent such as DMF or acetone and 
using an appropriate base additive such as treithylamine. 

The preparation of Cy, chloroformate intermediates is outlined in Scheme 20. 



Scheme 20 
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As shown in Scheme 20, Cy, chioroformaies are obtained by chlorocarbonylation methods using 
reagents such as phosgene, triphosgene or l,r-carbonyldiimidazole in an appropriate solvent such as 
CH,C1. on the corresponding alcohols. Activated sulfamyl esters are prepared from the corresponding 
amines using catechol sulfate in an appropriate solvent. 

The preparation of acetaniido compounds of this invention is outlined in Scheme 21. 



Scheme 21 
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As shown in Scheme 21, alkylation of piperazin-2-one 96 is achieved with a strong base such as 
NaH and a t-butyl ester of haloacetic acid to give the acetate 97. Pd-catalyzed hydrogenation effectes 
removal of the CBZ group from the acetate 97 to give amine 98 which is converted to the compound 99 
as described in Scheme 1 above. Hydrolysis of t-butyl ester 99 is accomplished using, for example, 
TFA/CH,CK. The resulting acid 100 is coupled with the optionally protected amine HNCy, under typical 
amide bond formation conditions to give the acetamide 101 . 

The preparation of compounds of this invention wherein Cy, is benzimidazoi-2-yl is outlined m 
Scheme 22. 



Scheme 22 
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Piperidin-2-one 102 is alkylated as described above to give the ester 103 which is hydrolyzed to 
give the acid 104 or reduced to give aldehyde 105. Coupling of the acid 104 and amines affords amide 
106 which is cyclized with acetic anhydride to give the compound 108. Wittig-coupling of aldehyde 105 
produces compound 107. 



This invention is further exemplified but not limited by the following examples which further 
illustrate the preparation of the compounds of this invention. The starting materials and intermediates 
10 are prepared by the application or adaptation of known methods, for example methods described herein 
or their obvious equivalents. 



EXAMPLE 1. 6-ChlorobenzorblthioDhene-2 -sulfonvl chloride. 



15 A. l-Chloro-3-(2.2-dimeThoxveth\ isulfanvnben/ene. 

To a solution of 3-chlorotluophcnol (2.4 g, 16.6 mmol) in THE (200 mL) at OX is added 
bromoacetaldehyde dimethyl acetal (2.8 g, 16.6 mmol). To the solution is added sodium hydride (60% 
mineral oil dispersion, 0.70 g, 17.4 mmol). The reaction is stirred for 16 hours, and then is quenched by 
the addition of saturated NH.Cl (aq. ). The solution is diluted with EtOAc. The organic layer is washed 

20 with a saturated NaCl (aq.). I he organic layer is dried over MgSO^, filtered and concentrated. The 

crude product is purified by column chromatography eluting with hexanes. The title compound (3.7 g, 



B. 4-Chloroben/o[b]thioptienc an i •|Uorohen/of blthiophci UL 



wo 99/37304 PCT/US99/01682 



81 

A solution containing poK phosphoric acid (8 g) and chlorobenzene (50 mL) is heated at reflux. 
A solution containing 1 -chloro-3-(2.2-dimethoxyethylsulfanyl)benzene (2.7 g, 11 .6 mmol) in 
chlorobenzene (5 mL) is added dropwise to the refluxing polyphosphoric acid solution. After 6 hours, 
the solution is cooled to ambient temperature. The solution is diluted with CH.Clj and washed with 
5 water and saturated NaCl (aq.). The organic layer is dried over MgSO^, filtered and concentrated. The 
crude product is purified by column chromatography eluting with hexanes to yield the title compounds 
(2.4 g, 9.0 mmol) as a 1:1 isomeric mixture. 'H NMR (CDCI3, 300MHz) 5 7.88 (m, IH), 7.75 (m, 2H), 
7.42 (m, 2H). MS (EI): m/z 168, 170 (M+), CI pattern. 

10 C. 4-Chlorobenzolb1thiophene-2-su]fonvl chloride and 6-Chl orobenzofblthiophene-2-suifonvl chloride. 
I'o a solution ot 4-chloro-bcnzo[bJthiophene and 6-chlorobenzoLbJthiophene (1 1.8 g, 88.1 
mmol), in 400 mL of THF at -78X is added n-BuLi (55 mL of a 1.6M solution in hexanes, 88.1 mmol). 
After 15 minutes, the solution is added by cannula to a precooled (-78°C) solution of SO. (200 g) in 100 
mL of THF. After addition, the solution is allowed to warm to ambient temperature. After 0.5 hour, the 

15 solution is concentrated. The residue is suspended in hexanes (400 mL) and is cooled to O^^C. To the 

solution is added SOXL (12.5 g, 92.5 mmol). After stirring for 15 minutes, the solution is concentrated. 
The residue is dissolved in EtOAc. The organic solution is washed with saturated NH.Cl (aq.), H^O and 
saturated NaCl (aq.). The organic layer is dried over MgSO^, filtered and concentrated. The crude 
product is dissolved in CH.CL and filtered through a plug of silica gel. The crude product is purified by 

20 column chromatography eluting with hexanes to yield the title compound as well as 4- 
chlorobenzo[b]thiophene-2-sulfon> 1 chloride as white solids. 

4-Chlorobenzo[b]thiophene-2-sulfonyl chloride: NMR (CDCI3, 300MHz) 5 8.32 (m, 1H),7.81 (m, 
IH), 7.53(m, 2H). 

6-Chlorobenzo[b]thiophenc-2-sulfonyl chloride: H NMR (CDCI3, 300MHz) 5 8.1 1 (s, IH), 7.88 (m, 
25 2H), 7.50(m, IH). 

EXAMPLE 2. 5^-Chloro-|2.2'lbithi(>Dhenvl-5-sulf onvl chloride. 

A. 5-Chloro-|2.2MbithioDhene. 
30 The title compound is prepared from 2-chloro-thiophene according to the procedure described in 

Bull. Chem. Soc. Japan. 1979. 1126. The crude product is purified by column chromatography elutmg 

^vlT^ n erndirPT -"'^ T^•^>^ ■ * ^ t^^n A ',n ^ nHnrH white ^nliH NMR rrOCI 
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B. 5'-ChlorQ-[2,2nbithiophenvi-5-sulfonvl chloride. 

The title compound is prepared as described in Example 1, Part C using 5-chloro- 
[2,2']bithiophene in place of 6-chloro-bcnzo[b]thiophenc. The crude product is purified by column 
chromatography eluting with a gradient of 5% EtOAc/hexanes to 10% EtOAc/hexanes to give a white 
solid. 'H NMR (CDCI3, 300MI Iz) 5 7.76 (d, 1 H ), 7. 1 4 (d, 1 H), 7.09 (d, 1 H), 6.92 (d, 1 H). MS (EI): m/z 
298, 300 (M+), CI pattern. 



EXAMPLE 3. 2-(5-Chloro-thiophcn-2-vlVethenesulfon vl chloride. 



A. 2-(5-Chloro-thiophen-2-vn-ethenesulfonic acid ethvl ester. 

a-Butyllithiuiii (53.1 wiL, 2.jM ^uluiiuii in neAuiieb) is added urupwise lo a solution of 
ethylmethanesulfonate (12.9 mL, 0.12 mol) in THE (300 mL) at -78°C. The reaction mixture is stirred 
for 15 min then ethylchlorophosphonatc (9.9 mL, 0.07 mol) is added dropwise. The solution is stirred at 
-78°C for 30 minutes and then heated to 50°C for 1 hour. The reaction mixture is then cooled to -78X 
and stirred for 1 h then 5-chlorothiophenecarboxaldehyde (7.1 mL, 0.07 mol) is added dropwise. The 
reaction mixture is allowed to slowly warm to RT overnight. Water (30 mL) is added to the mixture and 
stirred for 15 min then concentrated in vacuo. The residue is taken up in CH^CUand washed with water, 
brine, dried over MgS04, filtered and concentrated to dryness. The crude product is purified by column 
chromatography eluting with 5% EtOAc/hexanes to give title product ( I L3 g, 0.04 mol) as an oil. *H 
NMR(CDCi3, 300MHz) 5 7.51 (d, IH), 7.10 (d, 1H),6.91 (d, 1H),6.42 (d, 1H),4.20 (q, 2H), 1.40 (t, 
3H). 

B. 2-(5-Chioro-thiophen-2-vl)-cthonesulfonvl chloride. 

Tetrabutylammonium iodide (16.3 g, (44.2 mmol ) is added to a solution of 2-(5-chloro-thiophen- 
2-yl)-ethenesulfonic acid ethyl ester (1 1 .3 g, 40.2 mmol ) in acetone ( 1 00 mL) at room temperature. The 
mixture is heated to reilux and stirred overnight then cooled lo RT and conconcentrated in vacuo. The 
residue is taken up in CH.Cl.then u ashed with water and brine. The organic layer is dried over MgSO,, 
filtered and concentrated to drynes. to give an oil (18.74 g, 40.2 mmol) which is taken on to the next step 
without further purification. Sulfuiyl chloride (7.1 mL, 88.5 mmol) is added to a solution of 
triphenylphosphine (21 .0 g, 86.42 mmol) in CHXL at O^C . The ice bath is then removed and the 
product (18.74 g, 40.2 mmol) from the above reaction is added. After 2 h, the reaction mixture is 
concentrated m vacuo and the nn^ ^ict nurificd hv column chromatoeraphv ehitins with 10% 
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F.XAMPLF 4. 3-Chlorobenzvl si ilt.imvl catechol. 

To a solution of 3-chlorobL-nzylamine (0.14 g, 1 .0 mmol) in 3 mL of DMF is added Et,N (0.10 g, 
1.5 mmol). The solution is cooled to 0°C. Catechol sulfate (0.172 g, 1.0 mmol) .s added. The solution 
is wanned to ambient temperatures After 2.5 h. 30 mL of EtOAc is added. The solution is washed with 
5% HCl, H.O and saturated NaCl. The organic layer .s dried over MgSO., filtered and concentrated to 
give the title compound (0.30 g, 0.97 mmol). 'H NMR (d6-DMS0, 300 MHz) 5 9.94 (s, 1 H), 8.82 (m, 
IH), 7.41 (m, 4H), 7.19 (d, IH). 7.1i> (m, IH), 6.95 (d, IH), 6.79 (m, IH), 4.32 (AB, 2H). 

F.XAMPLF 5. 2-Bromomethvl-6-chlorobenzolbnhiophcne. 



10 



A. ft-t:hioroben7orblthionhene-2-Ccir boxaidehvdc. 

To a solution of 6-chlorobcnzo[b]thiophene ( 1 .0 g, 5.93 mmol) in THF (60 mL) at -78°C is 
added a 1.6 M solution of n-BuLi in THF (3.9 mL, 6.23 mmol). After 10 minutes, 0.5 mL of DMF is 
added. The solution is stirred for 0.5 hours, then allowed to warm to ambient temperature. The solution 
1 5 is poured into a solution of saturated NH.Cl. The solution is diluted with ether and the layers are 

separated. The organic layer is washed with H,0 and saturated NaCl. The organic layer is dried over 
MgSO,, filtered and concentrated. The title compound is obtained as a white solid. MS (EI): m/z 196 
(M+). 

20 B^ 6-Chloroben7orb1thiop hen-2-vl)methanol. 

To a solution of 6-chlorobcnzo[b]thiophene-2-carboxaldehyde in THF at OX is added NaBH,. 
After 1 hour, the solution is diluted with saturated NH.Cl and ether. The organic layer is washed with 
H,0 and saturated NaCl. dried over MgSO. filtered and concentrated. 'H NMR (CDCl,, 300 MHz) 6 
7.82 (s. IH), 7.60 (d, 1 H), 7.40 (m. 2H), 4.91 (AB, 2H). 

25 

C. 2-Bromomethvl-6 - chloroheny( ' lh1ihio phene. 

To a solution of 6-chlorobcnzo[blthiophen-2-yl)-melhanol (0.2 g, 1.01 mmol) in THF (10 mL) is 
added tr,phenyl phosphmc (0.34 g. L3 1 mmol) followed by CBr, (0.42g, 1 .26 mmol). After 3 hours, the 
solution .s concentrated, fhe product is purified by column chromatography eluting in a gradient of 5% 
30 EtOAc/hexanes to lOVc EtOAc/hexanes. The product is obtained as a white solid (0.25 g, 0.53 mmol). 
>H NMR (CDCl,, 300 MHz) 5 7.82 (s. 1 H). 7.62 (d. 1 H). 7.40 (m. 21 1), 4.76 (s, 2H). 
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To a solution of 5-chloro-[:,2^]bithiophenyl (3.00 14.9 mmol) in 30 mL of THF at 0°C is 
added n-BuLi (9.8 mL of a 1 .6M solution in hexanes, 1 5.7 mmol) dropwise. DMF (2.30 mL, 30 mmol) 
is added dropwise and the resultini: solution is heated at reflux for 1 hour. The solution is diluted with 
H.O and extracted with Et.O. The organic layer is washed with H.O and saturated NaCl solution, then 
dried over MgSO,, filtered and concentrated. The crude aldehyde is dissolved in 40 mL of anhydrous 
MeOH and sodium borohydride (0.85 g, 22.5 mmol) is added portionwise. The mixture is stirred at 
room temperature for 10 min, then quenched with water. The mixture is diluted with Et,0 and the layers 
separated. The organic layer is washed with H.O, then dried over MgS04, filtered and concentrated to 
yield the title compound (2.23 g, 9.66 mmol) which is used in the subsequent step without further 
purification. 'H NMR (CDCU. 300MHz) 5 6.95 (d, 1 H), 6.90 (m, 2H), 6.86 (d, IH), 4.82 (s, 2H), 1.88 
(bs, IH). 



5-Bromomethvl-5'-chioro-[2.2'1bithiophenvl. 

To a solution of (5'-chloro-[2,2']bithiophenyl-5-yl)-methanol (2.23 g, 9.66 mmol) in 65 mL of 
15 CH.CU is added bromotrimethylsilane (3.82 mL, 29.0 mmol). After 4 h, the solution is concentrated in 
vacuo. The crude product is stirred in hot hexanes and filtered. The filtrate is concentrated and the title 
compound ( 1 .67 g, 5.69 mmol) is obtamed as a green solid. 'H NMR (CDCI3, 300MH2) 5 7.00 (d, IH), 
6.94 (m, 2H), 6.85 (d, 2H), 4.71 2H). 

20 EXAMPLE 7. 7-Bromomcthvl-4- chloroQumazoline. 

A. 7-Methvl-3H-quinazolin-4-onc. 

A solution of 2-amino-4.>nethylbenzoic acid (31.6 g, 206 mmol) in formamide (60mL) is heated 
to 130<^C for 1 hour, then at 175"C for 3 hours. The solution is poured into 500 mL of ice water. The 
25 resulting solid is collected by filtration and further dried under reduced pressure. The title compound 
(26.2 g, no mmol) is obtained as a white solid. MS (EH: m/z 159 fM+). 

B. 4-Chloro-7-methvl-quina/olniL\ 

To a solution of 7-meth> l-3H-quinazolin-4-one ( 10.6 g, 69 mmol) in toluene (350mL) is added 
30 triethylamme (17.5 g, 173 mmol ) followed by phosphorous oxychloride (12.3 g, 80 mmol). The 

resulting solution is heated to 80 L\ After 4 hours, the solution is cooled to ambient temperature. The 

, ^ ^ ■ ^- > -f^xvnt.-- Th,. I'.x.T.: ',r,- p:i rat 0(1 and the oreanic laver 
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'H NMR (CDCl,. 300 MH/.) 5 9.02 (s, IH), 8.16 (d, IH), 7.87 (s, IH), 



C 7-Rmmometb Y'-^-''hloro(]uina/oline. 

^ To . »luuo„ of 4.d,loro-7-,.,c,l.yi,>.mn™line (7.0 g. 39 mmol) 1„ carbon ,«™chlo,id= (140 mL) 

is added N-b,o,.os«d»i™ide (S.O 45 .n,ol). a»d benzoyl p»ox,d. (O.S g, 3,3 n,n,o,). The solnuon ,s 

,e„„xed for 8 hours. After „„. ,l„,c. ,bc soln.lon „ f.Uered. THe fd.ra.e is J 

is sfrred wi.h Cher .o give ,he ,i„e cnponnd a, an off-whi.e s„„d (5.1 g, 20 mmo,,. H NMR (^DC , 

30„MHz)59.,0,s,,H,,S.30(d,„„,S..«(s,,HU.32(d.lH,,4.«(s,2H).MS,E„:n.«37(M.,. 

FVAMPLE 8 -^.Rromometb vl-7-c-hloro-lH-nuinoiin-2-one. 

A N-r-?-Chlo m phcnvn- ? - m.- th v l-^'-phcnvlacrvlamide. 

To a so.ut,on of 3-chloroaniline (0.98 n.L, 9.3 n,n,ol) in CH.Cl. (25 mL) at 0°C is added 
pyr.dine (0.78n,L. 9.5 mmoi ,. To tl,e resulting solution .s added dropw.se a solution of a-ntcthyl 
cinnantic acid chloride ( 1 .6 9.3 n.no.) in CH.C, (8 .L). After 3 hours, the solution is concentrated. 
The crude product .s pur.f.ed by column chromatography elut.ng with ^"/"BtOAc/hexanes to 
10%EtOAc/hexancs. The t.t.e compound is obtained as a soUd (2.5 g. 9.2 mntol). H NMR (CDCl. 300 
MHz) 5 7.95 . H), 7.73 (s, IH), 7.46 (nt. Ill), 7.33 (m, 6H), 7.22 (m, IH), 7.03 (nt, IH), 2.13 (s. 3H). 

R 7-rhlnro-'^-methY l-lH-Quinolin-2-one. 

To a solut.on orN-(3-chlorophcnyl)-2.methyl-3.phenylacrylamide (2.5 g, 9.2 mmol) .n 
chlorohenzene (50 .L) is added AlC, (6.2 g, 46 ..ol). The solut.on is heated to 120»C. After 4 hou., 
the solution is poured onto ice. The solution ,s Altered. The organ.c layer .s washed w.th IN HCl, H.O 
and saturated NaCl. The crude prouuct is pur.f.ed by column chromatography elut.ng w.th /o 
MeOH,'CH,CK. The t.tlc compoun.! is obtained a. a white sol.d ( 1 .5 g. 7.74 mmol). 'H NMR (d6. 
DMSO 300 MHz)5 il.82.bs. 111.7.73 (s, lH),7.52(m. 1H).7.21 (m, 2.1), 2.08 (s, 3H). 



) 



r VRromom '"h Yl-7-i^hloro- 1 1 l-(Knnolin-2-one. 

The title compound is prepared as described .n Example 7. Part C, substitut.ng 7-chloro-3- 
.ethvl-lH-Hu.noline-2-onc for 7.,.e.hyl-4-chloro,u.nazol.,.c. The t.tie compound .s obta.ned as a wh.te 

■ ^ _ „ ,. .,.nn,u in, « n.> --fd. lHV729rm.2H),4.58 



f-XAMPl K4. 6-Br(>in(miC llui_-- ^(■r o-qiiiiiolin c^ 
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A. 6-Methvl-IH-auinolin-2-onc. 

The title compound is prepared from p-toluidine and cinnamoyl chloride according to the 
procedure described in Synthesis 1 975, 739. The crude product obtained is triturated in Et,0/hexanes 
and filtered to give the title compound as a beige solid. 'H NMR (DMSO-d„ 300 MHz) 5 1 1.60 (bs, 
lH),7.82(d. 1H),7.41 (s, IH). 7.3()(d. lH).7.18(d. lH),6.45(d, 1 H), 2.30 (s, 3H). 

B. 2-Chloro-6-methvlquinolinL-. 

6-Methyl-lH-isoquinolin-2-one (14.6 g, 91.7 mmol) in phosphorus oxychloride ( 1 60 mL) is 
heated at 60°C for 17 hours. The mixture is cooled to room temperature, then concentrated to a beige 
residue. The residue is diluted wiih ice water and llic pH adjusted to about 8 by siG« addition of ION 
NaOH. The crude product is precipitated out during neutralization of the aqueous solution and the solid 
is filtered, washed with water and dried. The solid is recrystallize from MeOH to afford the title 
compound (12.0 g, 67.5 mmol) as a beige solid. 'H NMR (CDCl,, 300 MHz) 5 8.02 (d, IH), 7.92 (d, 
lH),7.60(s, lH),7.58(d, IH), 7.33 (d, IH), 2.53 (s, 3H). 

C. 6-Bromomethvl-2-chloro-quinoline. 

N-Bromosuccinimide (12.9 g, 72.5 mmol) and benzoyl peroxide (0.33 g, 1.30 mmol) are added 
to a solution of 2-chloro-6-methyl-quinoline (12.0 g, 67.5 mmol) in carbon tetrachloride (300 mL). The 
mixture is heated at reflux for 6 hours. At this time, the resulting mixture is cooled to room temperature, 
filtered, washed with CH,CU and concentrated in vacuo. The crude residue is recrystallized from 50% 
EtOAc/hexanes to yield the title compound (8.80 g, 34.3 mmol) as a beige crystalline solid. 'H NMR 
(CDCl,, 300 MHz) 5 8.08 (d, IH). 8.02 (d, IH), 7.83 (s. IH), 7.77 (dd, IH), 7.40 (d, IH), 4.65 (s, 2H). 
MS (El): m/z 256, 258 (M+), CI pattern. 

EXAMPLE 10. 3-Bromomethvl -' 7-dichlor()-2 l 1-isoauinoline. 

A. 3-(4-C'hlorophenvn-2-methvl-acrvlovl azide. 

To a solution of 3-(4-chlorophcnyl)-2-methyl-act7lic acid (1 1 .2 g, 57 mmol) in 500 mL of 
acetone at 0°C is added trieihyl amine (9.6 mL, 68 mmol) followed by ethyl chloroformate (6.2 mL, 63 
mmol). The solution is allowed to warm to ambient temperatures. After 2 h, sodium azide (5.6 g, 86 
mmoH in t"^ ml of HO added Nftc:- addition, the solution is stirred for 2 hours. The solution is 
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R. 7-Chloro-3-methvl-2ll-isoauiiu^line-l-one. 

3-{4-Chlorophenyl)-2-methyl-acryloyl azide (1 1.0 g, 50 mmoi) is dissolved in 80 mL of diphenyl 
ether. The solution is added dropxMse to a solution of tributyl amine (11.8 mL, SOmmol) in 1 70 mL of 
diphenyl ether at 2I0°C. After 4 hours., the solution is cooled 50°C and diluted with 1 .5 L of hexanes. 
5 The resulting solid is collected by nitration giving the title compound as a white solid (7.2 g, 37 mmol). 
'H NMR (d6-DMSO. 300 MHz) 6 11 .4 (bs, I H), 8.02 (s, I H), 7.67 (d, 1 H), 7.55 (d, I H). 6.34 (s, 1 H), 
2.18 (s,3H). 

r 1 .7-Dichloro-3-methvl-isoauinolinc. 

10 A solution of 7-chloro-3-mcthyl-2H-isoquinoline-l-one (7.1 g, 36.7 mmoi) in 100 mL of 

phosporous oxychioride is heated to 100=C. After 5 h, ihe soiutio.i cunccntrated to dryness. The 
residue is dissolved in CH.CU. The solution is washed with H,0. The organic layer is dried over 
MgSO,, filtered and concentrated. The crude product is purified by column chromatography eluting with 
a gradient of 3%EtOAc/hexanes to 5% EtOAc/hexanes. The title compound is obtained as a white solid 

15 (6.0g, 28 mmol). 'H NMR (CDC!,. 300 MHz)5 8.23 (s, IH), 7.68 (m. 111). 7.63 (m, IH), 7.40 (s, IH), 
2.64 (s, 3H). 

n. 3-Bromomethvl-l.7-dichloro-2H-iso auinoline. 

The title compound is prepared as described in Example 7, part C, substituting l,7.dichloro-3- 
20 methyl-isoquinoline for 4-chloro-7-methylquinazoline. 'H NMR (CDCI-,, 300 MHz) 6 8.29 (s, IH), 7.82 
(m, IH), 7.76 (m.2H). 4.68 (s,2H). 

EXAMPLE II- 3-Bromomethvl-7-c hlnroisoquinolinc. 

25 A. 7-Chloro-3-methvl-isoauinolir.c 

To a solution of 1 .7-dichlo: o-3-mcthyl-isoquinolinc (0.50 g, 2.36 mmol). Example 10. part C. in 
5.5 mL of 9: 1 acetic ac.d:H,0 .t 75 C i.s added zinc (0.23 g. 3.54 mmol) After 75 minutes, the solution 
is cooled to ambient temperature. 1 he solution is diluted with a 4; 1 HtOAc:CH,CU solution. To the 
solution is added lOOmL of a IN NaOH solution. The aqueous solution is extracted with 4:1 

30 EtOAc:CH,CL. The combined organic layers are washed with a saturated NaCI solution. The organic 
layer is dried over MgSO,, filtered and concentrated. The crude product is purified by column 
rhromatoGrarhv.-lutin.. wi.h '^-nt nf W.|.-,(Mc/l,exanes to 15% HtOAc/hexanes. The title 
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R. •j-BromoiTielhvl-7-chloroisouiiiiiolme. 

The title compound is prepared as described in Fxample 7. part C. substituting 7-chloro-3- 
methyl-isoquinoline tor 4-chloro-7-,ncthylquinazoline. 'H NMR (CDCl,, 300 MHz) 5 9.18 (s, IH), 7.97 
5 (s, IH), 7.75 (m. 2H), 7.67 (m, 11!), 4.71 (s, 2H). 

KXAMPLE 12 2-Bromomethvl-6-chloronaphthalene. 



10 



A fi-rhloro-3.4-dihvdro- 1 H- naphthaicne-2-one. 

To a solution of(4-chlorophenyl)-acetyl chloride (17.3 g, 92 mmol) in 50 mL of CH,C1, at -20°C 
is added a solution of AiCi, (24.4 g. 1 S4 mmoi) in 200 niL CH.CU d.upw.^c. After 20 ...i..utes, ethylene 
(g) is bubbled through the solution lor 30 minutes. The solution is stirred at -10°C for 15 minutes. The 
reaction mixture is poured into 300 g of ice. The layers are separated. The organic layer is washed with 
HjO, saturated NaHCO, and saturated NaCl. The organic layer is dried over MgSO,, filtered and 
15 concentrated. The resulting solid >s triturated with pentane (2x20mL). The solid is then dried to give the 
title compound as a solid (15.2 g, 84.2 mmol). 'H NMR (CDCI3, 300 MHz) 6 7.28 (m, 2H), 7.06 (m, 
IH), 3.52 (s, 211), 3.04 (m. 2H), 2.56 (in, 2H). 



20 



25 



B. 6-Chloro-2-methvl- 1 .2-3.4-tetr.rnvdronapht halene-2-ol. 

To a solution of TiCl, (95 ,nL. IM in toluene) at -45°C is added a solution of CH,MgBr (4.2 mL 
3M in THF). The solution is stirred for 20 minutes. After this time, 6-chloro-3,4-dihydro-lH- 
naphthalene-2-one (1 1.3 g, 63 mniol) in 80 mL of CH.Cl, is added dropwise over 15 minutes. The 
reaction is stirred for an additional 1 S min at -45°C. The solution is warmed to 0°C. After 2 h, the 
solution is diluted with H,0 and C IKCL. The organic layer is dried over MgSO^, filtered and 
concentrated. I he title compouna obtained as an oil (1 1.3 g, 57.5 mmol). 'H NMR (CDCI,, 300 
MHz) 5 7.10 (m. 2H). 6.97 (m. 111). 3.02 (m. 2H). 2.80 (s, 311), 1 .85 (m. 2H). 1 .80 (m, 2H). 



C. 2-Chloro-6-melhvl naphthalene 

A solution of 6-chloro-2-.nethyl-l,2.3.4-tetrahydronaphthalcne-2-ol (1 1.3 g, 57.5 mmol) and 
30 Ph,COH(16.5 g, 63 mmol) in 80 .nLof TFA is stirred for 2.5 days. After this time, the solution is 
concentrated to dryness. The resu! ,c ,,s dissolved in CI LCI, The organic layer is washed with HA 
.nnirated N:,Hrf1 :,n,l .:.,nr:,;.,l " ' ^ TW .^roanic lavcr dried over MiiSO,. filtered and 



?.69cm,2lli. ' ..^.S I-,. 
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D. 2-Bromomethvl-6-chloronanhihnlene. 

The title compound is prepared as described in Example 7, part C, substituting 2-chloro-6-methyl 
naphthalene for 4-chloro-7-meih> Iquinazoline. 'H NMR (CDCK. 300 MHz) 5 7.82 (m, 2H), 7.78 (s, 
5 IH), 7.76 (m, 2H). 7.52 (d, IH). 7 ;: (d, IH), 4.62 (s, 2H). 

RXAMPLE 13. 2-(Benzhvdrvlidciie-aminoV4-bromomethvl-ben7.oniiriie- 

A. 2-fBen7.hvdrvlidene-amino)-4-methvl-b enzonitrile. 

10 To a solution of 2-amino. l-melhyl benzonitrile (20 g, 151 mmol) in lOOOmL of dichloroethane 

,s added benzoplienone immc (30^. i66mmoi). The solution is reiluxed for 48 hours After this time, the 
solution is cooled to ambient temperatures. The solution is washed with sat. NaHCO,, water and sat. 
NaCl. The organic layer is dried .n er MgSO,. filtered and concentrated under vacuum. The product is 
further purified by recrystallizaticn from t-butyl ether. The title compound (25.5g, llgmmoi) is obtained 

15 as ayellow solid. 'II NMR (CDCl,. 300MHz) 5 7.88 (m, 2H), 7.42 (m, 3H), 7.32 (m, 7H), 6.79 (d, IH), 
6.58 (s, 1H),2.23 (s, 3H). 

R. 2-(Benzhvdrvlidene-amino)---hromometh vl-benzonitrile. 

To a solution of 2-(bcnzhydr> lidene-amino)-4-methyl-benzonitrile (1 1.2g, 37.8mmol) in SOOmL 

20 of ecu is added N-bromosuccinmude (7.06g, 39.7mmol), and benzoyl peroxide (0.92g, 3.8mmol). The 
solution is heated to reflux for I (. hours. After this time, the solution is filtered and the organic solution 
is concentrated under vacuum. The residue >s purified by column chromatography eluting with a 
gradient of 20%t-butyl ether/hexanes to 25% t-butyl ether/hexanes. The product is obtained as an oil 
containing a mixture of the desired monobromide, dibromide and unreacted starting material. The 

25 mixture is assayed by proton NMR and is found to have a purity between 60-75%. 'H NMR (CDCI,, 
300MHz)8 7.82 (m,2H). 7.42 (:r.')in. 6.92 (d. 1H).6.81 (s, IH). 4.29 (s. 2H). 

EXAMPLE 14. 7-Bromomethvl--'-c hloroquinolme. 

30 A. 7-Methvloxvcarbonvl-4-chlor('uiiinoline. 

4-Chloro-7-trifluorometh.:. Iquinolinc (5.0 g. 21 ,6 mmol) in 100 mL 80% H^SO, is heated to 
"-nOT for 0.1 l.n.ir. it, ..-.i.-l " ' ' ' i.,. soImimm, 1. ronlcd pourcd into water and neutralized with 



precipitate i,^ coUccIlh:. x^asncv 



v..i:cr aiui driCLi in a vacuum o\cii ovcrnighl to vicld ,-Larbo\v-4- 
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chloroquinoLne as a solid (5.1 g. 24.6 n,mol). A port.on of this material (2.0 g, 9.6 mmol) is treated ..th 
anhydrous TllF (200 mL) and DMF ( 2 mL) and 2 M oxalyl chlor.de in methylene chloride (14.5 mL, 29 
mmol). The resulting suspension is s„rred at room temperature for 2 h then treated with methanol (10 
mL). After stirring 30 mmutcs the solution is concentrated and the residue is taken up in methylene 
chloride. The solution is washed vv i.h saturated sodium bicarbonate and dried (sodium sulfate) and 
concentrated to vield the t.tle compound as a soHd (2.1 g, 9.5 mmol). MS m/z: = 221; 'HNMR 
(CDCl,, 300 MHz) 6 8.6 (s. Hi), 8.2 (s. mX 7.9 (d. IH), 7.65 (d, IH), 7.45 (s, IH), 3.95 (s. 3H). 



R 7-HYdroxvmelhvl-4-chloroq iiinoline. 

7-Methyloxycarbonyl-4-chl.roquinoline (2. 1 g, 9.5 mmol) is dissolved in anhydrous THF (25 
mL) and anhvdrous ether (200 niL). The solution >s cooled in a dry ice/acetone barh and treated IM 
lithium aluminum hvdride in THF ( 1 1 .0 mL, 1 1 mmol). The solution .s warmed (approximately -45°C) 
for 20 minutes and quenched w.th ethyl acetate. The solution is diluted with ether ( 1 00 mL) and treated 
with water (36 mL). 1 5% NaOl i (36 mL) and water (36 mL) in succession. The mixture is filtered and 
evaporated to yield the title compound as a residue (2.0 g, 9.7 mmol) which is dried under vacuum and 
used without further purification. MS m/z: M' = 193; 'H NMR (CDCI3, 300 MHz) 8 8.65 (d, IH), 8.15 
(d. IH), 8.0 (d. IH), 7.6 (d, IH), 7.45 (d, IH), 4.8 (s, 2H). 

C 7-Rromomethvl-4-chloroQuinoline. 

7-Hydroxymethyl-4-chloro<,uinoline (0.2 g, 0.97 mmol , is treated with 48 % HBr and heated to 
1 20°C for 1 hours. The resulting solution is cooled with ice, diluted with water and treated with ethyl 
acetate and sodium bicarbonate unfl basic to pH paper. The layers are separated and the organic layer is 
washed with water, dried (Na.SO/, and concentrated to give 7-bromomethyl-4-chloroqumoline (0.23 g, 
0.9 mmol). MS m/z: M' = 255; '11 NMR (CDCI3, 300 MHz) 8 8.75 (d, IH). 8.25 (d, IH), 8.1 (s, IH), 7.7 
5 (d, IH), 7.5(d, IH). 4.7 (s. 2H). 

F.X AMPLE 15. 7-HmniomeTh\l-"<-chiorociiinoline. 



30 



A. 4-methyl-2-nitrophenviethanonc - 

4-Fluro-3-nitrotoiuene (7..^ g. 48.4 mmol) is treated with a solution of n.troethane (15.2 mL, 200 
mmol) m ethyl acetate ( 1 00 niL, a: d DBU (2 1 mL, 145 mmol) and stirred overnight at ambient 

. . : ^.-v K-iinrv .lilMtcH with methanol, treated with 30% MX). 



■ i J ,r M 'ui 1 rhrniTvitouranhcU ( ^^'^0 cthvi acciatc/hexane) to give the 

35 The organic ia>or is unci (sudiu:i au.ite) aiul LtiroinaiotrapiiLu 
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title compound (7.2 g. 40.2 mmol ,MS ,n/.: M" = 279; 'H NMR (CDCl. 300MHz) 5 7.8 (s, 1 H), 7.48 (d, 
IH), 7.32 (d. IH), 2.5 (s, 3H), 2.4 (s. 311). 

B. 2-Amino-4-melhvlDhenvlethanniie. 

A solution of 4-.nethyl-2-n,irophenylcthanone (5.0 g, 28 mmol) in methanol (100 mL) is treated 
with ammonium fomnate (9.6 g, l-U) m.nol) and 5% palladium on carbon (1.5 g). The mixture is heated 
to 60°C for 6 h then stirred at anib.cnt temperature for 16 hours. The reaction mixture is filtered through 
Celite and the filtrate is concentrated >n vacuo. The concentrate is treated with sodium bicarbonate and 
partitioned between water and eths I acetate. The organic layer is separated, dried with sodium sulfate 
and concentrated to give crude title compoutid (4.5 g, 30.2 mmol) which is used without further 
purification. MS m/z:M-= 149; 'H NMR (CDCl,, 300MHz) 6 8.U5 (d, iH), 7.4 (d, IH), 7.25 (s, IH), 2.8 
(s,3H),2.45 (s, 3H). 

C. 7-Methvl-1-H-i-.innolin-4-one 

A solution of 2-amino-4-t,icthylphenylethanone (5.0 g, 33.6 mmol) in concentrated HCl (100 
mL) is treated, in portions, with a solution of sodium nitrite (5.7 g, 82.6 mmol) in water (~ 10 mL). The 
resulting solution >s stirred at 6(rc- lor 2 hr. cooled to ambient temperature and diluted with a saturated 
solution of sodium acetate (- 200 niL). Solid sodium acetate is added portionwise until the solution 
tested basic to pH paper. Upon stirring, the title compound precipitated as a white solid which is 
collected and air dried (2.3 g. 14.3 mmol). MS m/z; [M^H]" = 161; 'H NMR (CDCI3, 300MHz) 8 8.1 (d, 
IH), 7.85 (s, IH),7.45(s, lH)7.3(d, 1H),2.55 (s, 3H). 

D. 4-Chloro-7-methvlcinnoline, 

7-Methyl-l-H-cinnolin-4-one ( 1 ,3 g. 8.1 mmol) is treated with about 80 mL of chlorobenzene 
and heated until the solid dissolve The resuh.ng solution is cooled and treated with pyridine (0.16 mL, 
2 mmol) and POCI, (113 mL. 122 n,n,ol) The solution is heated to reflux for 1 h then concentrated to 
dryness. The res.due is chroma.cv.rapi,ed (20 % ethyl acetate/hcxanc) to yield the title compound as a 
tan solid (~ 1 g. 5.6 mmol). MS n, . (M-1 78); 'H NMR (CDCl,. 300MHz) 8 9.3 (s, IH), 8.35 (s, IH), 
8.1 (d, IH), 7.7 (d, IH). 2.68 (s. 311). 



E. 7-BroiTiometh\l-4-ehli)rociiinr i!!ic, 

... - ,1 i;.,.. ^(w, .. T 1^ 1 111 rarhon tetrachlfiride no ml is 



in vacuo and the re;>.iiu 



,>i;raplied 1 



eliiv I acetate 



ineitiv I chloride I to give the 
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title compound (0.3 g, 1 .2 mmol) ;md some unreacted starting material (0.1 g, 0.56 mmol). MS m/z: 
[M+Hr = 257; 'H NMR (CDCI,, 3(i()MlIz) 5 9.35 (s, IH). 8.55 (s, IH), 8.2 (d, IH), 8.85 (d. IH), 4.75 (s, 
2H). 

5 F.XAMPLE 16. 6-nromomeihvl-:-- L hloro-l-(io luene-4-sulfonYl1-lH-indole. 

A lH-Indole-6-carboxvlic acid mcllivl ester. 

To a solution of 6-indole carboxyiic acid (0.91 g, 5.67 mmol) in 33 mL of 2:1 THF/MeOH is 
added (tnmethylsilyl)diazomethanc (5.0 mL of a 2.0M solution in hexanes, 10.0 mmol). The mixture is 
10 stirred for 3 h and concentrated in x acuo to give the title compound (0.87 g, 4.97 mmol). The crude 

product IS used m the next step wiu.oui further purification. 'H NMR (CuCh, 300 MHz) 5 8.70 (bs, IH), 
8.20 (s, IH). 7.82(dd. HI). 7.67 (d, IH), 7.45(m, IH), 6.60(m, IH). 3.95 (s. 3H). 

R. :^-Chloro-lH-indole-6-carboxvlic acid methvi ester. 

15 To a solution of 1 H-indole-6-carboxylic acid methyl ester (5.86 g, 33.5 mmol) in 30 mL of 

CHXl, is added N-chlorosuccininiide (0.58, 4.33 mmol) portionwise over 1 .5 hours. The mixture is 
stirred for 2 h. then diluted with a!cr. The layers are separated and the organic phase is washed with 
water and saturated NaCl solution. T he organic layer is dried over MgSO., filtered and concentrated in 
vacuo to give the title compound ( .v74 g, 27.3 mmol). The crude product is used in the next step without 

20 further purification. 'H NMR (CDCI,. 300 MHz) 5 8.46 (bs, IH), 8.19 (s, IH), 7.90 (dd, IH), 7.69 (d, 
IH), 7.36(d, IH). 3.97(s, 3H). 

r 3-rhloro- 1 -(toluene-4-sulfon\ ! - 1 1 l-lndole-6-carboxvlic acid meth yl ester 

To a solution or3-chloro- 1 1 l-indolc-6-carboxylic acid methyl ester (3.00 g, 17.1 mmol) in 40 

25 mL of THh at -78°C is added LD.\ ,8 .55 mL of a 2.0M solution in hexanes. 17.1 mmol) dropwise. The 
solution IS stirred at -7X^C for 30 ::unutcs p-Toluenesulfonyl chloride (3.43 g. 18.0 mmol) m ISmLof 
THF is added dropsvLsc and there .,i„v^ solution is stirred a: for 3 hours. The mixture is 
warmed to 0°C , quenched will, s unrated NaHCO, solution and diluted with H^O and Et,0. The layers 
are separated. The organic phase washed with saturated NaHCO, solution. H,0 and saturated NaCl 

30 solution, then dried over MgSO, f, Itered and concentrated. The crude residue is purified via fiash 
column chromatography elutinu v. ,.h a gradient of 10% EtOAc/hexanes to 30% EtOAc/hexanes to 
., ,, .., „„ wT,, , 'HM,. 'HNMRfmci 7nnMH7>S 8 70 fs. 1HV 8 0Hdd. 



I). | 3-C:hloi"-l-i'. ''i';ci.. 
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To a solution of 3-chloro- i tolucnc-4-suifonyl)- 1 H-Indole-6-carboxylic acid methyl ester (3.10 
g, 8.53 mmoi) in 50 mL of toluene at -78°C is added DIBAL (13.8 mL of a 1.5M solution in toluene, 
20.8 mmol) dropwisc. The mixture i. stirred at -78°C for 2 h, then warmed to room temperature and 
stirred for 2 hours. The reaction m:\ture is quenched by the addition of MeOH and washed with 
saturated disodium tartrate solution I he aqueuos layer is extracted with Et.O. The combined organics 
are washed with saturated disodium tartrate solution, water and saturated NaCl solution. The organic 
phase is then dried over anhydrous MgSO,, filtered and concentrated to give the title compound (2.88 g). 
The crude product is used in the next step without further purification. 'H NMR (CDCI3, 300 MHz) 5 
8.01 (s, IH), 7.79(d,2H), 7.56 (s, IH), 7.53 (d, IH), 7.31 (d. III), 7.25 (d, 2H), 4.84 (s, 2H), 2.37 (s, 
3H), 1.88 (bs, IH ). 

E. 6-Bromomethvl-3-chloro-1-rTolucnc-4-sulfonvn-lH-indole. 

To a solution of [3-chloro^ i -(toluene- 1 -sulfonyl)- 1 H-indol-6-yl]-methanoi (0.45 g, 1 .34 mmol) 
in 13 mL of Et.O at 0°C is added pliosphorous tribromide (0.04 mL, 0.40 mmol). The mixture is stirred 
atO°C for 15 min, then at room temperature for 2 hours. The mixture is quenched by the addition of 
water/ice and diluted with Et.O. Tl,e layers are separated and the organic phase is washed with saturated 
NaHCOj solution, water and saturated NaCl solution. The organic layer is dried over anhydrous MgS04, 
filtered and concentrated to provide the title compound (0.47 g, 1.18 mmol) as an oil. The crude product 
is used in the subsequent step without further purification. 'H NMR (CDCI3, 300 MHz) 5 8.09 (s, IH), 
7.79 (d, 2H), 7.59 (s, 1 H), 7.50 (d. 1 H), 7.35 (d, IH), 7.27 (m, 2H), 4.66 (s, 2H), 2.39 (s, 3H). 



EXAMPLE 1 7. 2-(3-Bromo-(E)-p ro nenv]V5-chloro-thiophene. 



A. 3-(5-Chloro-thioDhen-2-vl)-fFi-a.r\lic acid m ethyl ester. 

To a solution of 5-chloro-: ihiophcne-earboxaldehydc (5.10 g, 34.8 mmol) in 100 mL of dry 
CH.CL is added methyl (tripheiu !-aosphoranvlidene)acetate (1 1 .8 g, 35.3 mmol). The resulting brown- 
green mixture is stirred for 19 h a: ■ oin temperature. The mixture is filtered through a Celite pad, 
concentrated in vacuo and trituratcJ with hexane. The white precipitate (triphenylphosphine oxide) is 
filtered off and the filtrate is conce:urated. The crude residue is purified via flash column 
chromatography eluting with a gradient of 5% EtOAc/hcxanes to 10% EtOAc/hexanes to provide the 
title compound (6.20 g, 30.6 mm. . as a yellow solid. '11 NMR (CDCl,, 300MHz) 5 7.65 (d, IH), 7.05 
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To a solution of 3-(5-chioio-thiophen-2-yl)-(E)-acr>iic acid methyl ester (5.00 g, 24.7 mmol) in 
80 mL of CH,C1, at 0°C is added slowly a solution of DIBAL (36.2 mL of a 1.5M solution in toluene, 
54.3 mmol). The mixture is stirred at 0°C for 15 min, then quenched by the addition of 6 mL of MeOH. 
The mixture is allowed to warm lo room temperature, diluted with water/ice and stirred for 15 minutes. 
The mixture is filtered through a pad of Celite and washed with CH.CU. The layers are separated and the 
aqueous layer is extracted with CI hCI,. The combined organics are washed with saturated NaCl 
solution, dried over anhydrous Na SO,, filtered and concentrated. The residue is purified via flash 
column chromatography eluting u :th a gradient of 15% EtOAc/hexanes to 25% EtOAc/hexanes to afford 
the title compound (4.18 g, 23.9 mnu.l) as an oil. 'H NMR (CDCl,, 300 MHz) 5 6.77 (d, IH), 6.71 (d, 
lH),6.60(d, IH), 6.10 (m, HI). 4.30 (d, 2H). 1.79 (bs, IH). 

C. 2-(3-Bromo-(E)-nronenvl)-5-chloro-ihiophcne. 

To a solution of 3-(5-chlor<vthiophen-2-yl)-prop-2-(E)-en-l-ol (4.18 g, 23.9 mmol) in 140 mL of 
Et^OatOX IS added phosphorous tribromide (1.34 mL, 14.3 mmol) in lOmLofEtjO. The mixture is 
stirred at 0°C for 45 min, then at room temperature for 1.5 hours. The mixture is quenched by the 
addition of water/ice and diluted u uh Et^O. The layers are separated and the organic phase is washed 
with water until neutral (3x) and once with saturated NaCl solution. The organic layer is dried over 
anhydrous MgSO,, filtered and concentrated to provide the title compound (5.46 g, 23.0 mmol) as an oil. 
The crude material solidified upon storage in the freezer and can be used in the subsequent step without 
further purification. 'H NMR (CDCl,. 300 MHz) 5 6.80 (m. 2H), 6.65 (d, IH),6.10(m, lH),4.10(d, 
2H). 

EXAMPLE 18. 3-(4-Rromo-fiiraii-:!-vlV(FVnroDcnal. 

To a solution of 4-brorno-: lurfuraldehyde (0.5 g, 2.86 mmol) in 30 mL of dry CH^Cl: is added 
(triphenylphosphoranylidenoa.ct.iMchyde (0.87 g, 2.86 mmol). The resulting mixture is stirred for 16 h 
at room temperature. The crude ::iraurc is concentrated in vacuo and the residue is purified via flash 
column chromatography eluiuv- v. ..ii CI 1X1: to provide the title compound (0.15 g, 0.75 mmol) as a 
white solid. NMR (CDCl. ' Mil/) o 9.62(d, IH). 7.59 (s. 111), 7.18 (d, HI), 6.81 (s, IH), 6.60 (m, 
IH). 

EXAMPLE 19 Acetic acid 3-i ' -' '^ihoxv-rivridin-3 -vl)-(E)-allvl ester. 

To a solution on-r^-i".-'' • x -p% ridin- -vlVprop-2-(I- Vcn- 1 -ol (0.39 c. 2.36 mmol, prepared as 



Ac,0((), 'i ;i.i - -- .ivrAw. . . -iireJatu I : - nun. men al room temperature tor lO 
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hours. The m.xture .s diluted . ah 1 -,0 and washed with IN 1 ICl. water, saturated NaHCO, solution artd 
saturated NaCl solution. The organ,, iayer is dried over anhydrous MgSO. filtered and concentrated. 
The restdue is puritled v.a Hash coiu:nn chromatography elut.ng with a gradient of 10% EtOAc/hexanes 
to 20% EtOAc/hexancs to afford the t.tle compound (0.25 g, 1.21 mmol) as an oil. 'H NMR (CDCl,, 
5 300 MHz) 5 8.12 (d, IH), 7.68 (dd. : 1 1). 6.72 (d. IH), 6.60 (d. 111). 6.18 (dt, IH), 4.73 (d. 2H), 3.95 (s, 
3H),2.10(s, 3H). 

F.XAMPLE 20. 7-(3-Bromo-nro;v 1 -\ nvh-5-chloro-thiophene. 

10 A. 3-(5-Chlc r'^ Thi"p''^"-'^-v' '-propO-vn-l-ol- 

Nitrogen (g) is bubbled through a soiuiion of 5-bronK.-2-ciilo.o-ti-.iopi-.eue ( i.OO g, 5.06 ~.ir.o!) in 
8 mL of p.pertdine. After 5 m,n, pr.pargyl alcohol (0.32 mU 5.56 mtnol), tetrakis(,triphenylphosphine) 
palladiun,(0) (0.06 g) and Cul (ca,a!>tic amount) are added to the solution. The mixture is heated at 
80°C for 1 h m a sealed glass vessel. At this time, the mixture is cooled and diluted with EtOAc/Et^O. 

1 5 The organic layer is washed 3N HC 1. water, saturated NaHCO, solution and saturated NaCl solution. 
The organic layer is dr.ed. filtered and concentrated. The crude residue is purified via flash column 
chromatograplw elutmg with a gradient of 1 0% EtOAc/hcxanes to 20% EtOAc/hexanes to give the title 
compound (0.8 g, 0.46 mmol) a. an o,l. 'H NMR (DMSO-d. 300 MHz) 6 6.99 (d, IH), 6.80 (d, IH), 
4.49 (s,2H), 1.90 (bs, IH). HI MS. [M] =172. ! 74 (CI pattern). 



20 



25 



30 



R. 2-(3-Bromo-nron-l-vnvn-5-diU 'ro-thiophene. 

The title compound is prepared as descr.bed in EXAMPLE 1 7, Part C. using 3-(5-chloro- 
thiophen-2-yl)-prop-2-yn-l-olntplaeeof3-(5-chloro-thiophen-2-yl)-prop-2-(E)-en-l-ol. The crude 

product is used in the subsequent step without further purification. 
'HNMR (CDCl,. 300 MHz) 6 7 ; d. 111). 6.80 (d, IH). 4.98 (d. 2H). 

F.XAMPLE 21 ^Bromontcths :--^ M,....-„ulnl.- 1 -.-.-.rhoxyHe acid terT-hutvl ester. 

A_ 5-rhloro-2-methvl-indole-l-c ai '^"vvli'- .irid lert-hutvl ester, 

A solution conta.ntn. .-cid,>ro.2-methylindole (4.0 g. 24.1 mtrtol) and DMAP (295 mg, 2.42 
mmol) in anhydrous TllF ( 1 On ,:d ..cooled tc, 0°C. A solution containing (Boc),0 (5.27 g, 24.1 mmol) 
..nhvdror THF noo .-.I . : I'-M .-, -, r a ?n niui Perl-d The reaction mixture is stirred for 2 h at 



■ > KU.i C J - . 

35 provide 5.2 i: (Sl"o) oi iii;c 



a. a p;uc yciWn. .ott. m NMR (300 Miiz.cDCl,»o 1.0. i> 
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9H),2.57(s.31I).6.24(t.J = 0.9il/. 1 1 1). 7. 16 (dd, J = 8.8, 2. 1 Hz, 1 H), 7.38 (d, J = 2.1 Hz, 1H),8.01 
(d, J = 8.8 Hz, lH)ppm; MS (EI): v.: / 265 (M+). 

2-Bromomethvl-5-chloro-in(lnk- 1 -carboxvlic a cid tert-butvl ester. 

5 A solution containing 5-chloro-2-mcthyl-indole-l -carboxvlic acid tert-butyl ester (3.0 g, 1 1 .3 

mmol), NBS ( 1 .33 g, 1 1 .3 mmol). n;xl benzoyl peroxide (0.4 g, 1 . 1 3 mmol) in CC\, (100 mL) is heated at 
80°C for 3 hours. An additional portion of NBS (0.65 g, 5.65 mmol), and benzoyl peroxide (0.2 g, 0.56 
mmol) is then added and the rcactic^n mixture is healed for an additional 3 hours. After cooling to 
ambient temperature, the reaction mixture is filtered. The filtrate is concentrated to a brown oil which is 

10 triturated with hexane to remov e residual succ.nim.de, filtered, and concentrated. The resultant oil (4.5 
g, >i00=/o) is used directly in the next reaction wiihout lurtner pur.iicauoii. n ixmiv vjuu mn/:, 
5 1.72 (s, 9H), 4.88 (s, 211), 6.63 (s. 1 11). 7.27 (dd, J = 9.0, 2,0 Hz, IH), 7.46 (d, J = 2.0 Hz, IH), 8.09 (d, 
J = 9.0 Hz, 1 H) ppm; MS (El): m;/. .'543 (M+). 

15 EXAMPLE 22. 3-Bromomethvl-5-iodo-2-meth oxv-pvridine 

A. S-lodo-3-incthvl-2-mcthoxv-PNridine. 

To a solution containing 2-1 romo-5-iodo-3-methyl-pyridine (4.80 g, 16.0 mmol) in DMSO (15 
mL) is added methanolic NaOMc (3.33 M, 5.3 mL, 17.7 mmol) at 0 X. The solution is allowed to warm 

20 to ambient temperature and then h.ated at 70'C for 1 hour. The reaction mixture is diluted with diethyl 
ether (300 mL) and water (200 niL ) and the layers are separated. The organic phase is washed with 
brine, dried over anhydrous Nn.SO ,. filtered and concentrated. The crude product is purified by silica 
gel flash column chromatography (h.cxane/d.ethyl ether, 19: 1) to provide 2.86 g (71%) of the title 
compound as a white solid. 'H NMR (300 MHz, CDCl,) 5 2,12 (s, 3H), 3.90 (s, 3H), 7.60 (d, J = 2.1 Hz, 

25 IH), 8.14(d. J = 2.1 Hz. ill) ppm: ' IS (EI ): m z 249 (M+). 

B^ 3-Bromomclhvl-5-iodo-:-! ;:c': -pvridmc. 

A solution containing 5-uv:.-3-methyl.2.methoxy-pyridine ( 1 .00 g, 4.00 mmol) and NBS (0.78 
g, 4.40 mmol) in CCU (20 ml.) .s u un.cd to rcfiux. AIBN is added in 5 mg portions (0.03 mmol) every 
30 hour. After 3 h. the reactio.i mixim is cooled and then concentrated in vacuo. The residue is dissolved 
in EtOAc (150 ml.) and washed .cssivcly vv.ih aqueous Na^S.O, (100 mL). water (100 mL), brine 
^ricH ^■ -"1- I V- •'. ,.„ 4 .■ ■ >nrcn'r:iied T'-e cnule product ispiirified bv <;iiica cel 



35 (d. J = 2.2 11/. :il) ppn:: .N'.:^^ 
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EXAMPLE 23. 5-Broinomctlivl-^-n'i.nhnxv -nicot inic acid methvl ester. 

A. 6-Methoxv-'S-metlwi-nic(ninic :iLi ci methvl ester. 

5 A solution containing 5-K,do-3-methyl-2-.Ttethoxy-pyridine (10.0 g, 40.0 mmol), Et,N (8.0 g, 

80.0 mmol), and (Ph3P).PdCl, (2.8U 4.00 mmol) in 1 : 1 DMF/MeOH (100 mL) is cooled to 0°C. 
Carbon monoxide is bubbled ..uo ti>c cooled solution for approx. 5 min at which time the reaction 
mixture is sealed under a balloon of CO. The reaction mixture is allowed to warm to ambient 
temperature and then stirred lor 16 l-.ours. The reaction mixture is concentrated in vacuo and the residue 

10 is partitioned between water (300 mL , and EtOAc (300 mL) and the layers are separated. The organic 
phase is washed with brme, dried o^ cr anhydrous Na.SO,, filtered and concentraleu. Tnc crude product 
is purified by silica gel flash column chromatomphy (hexanc/dicthyl ether, 19:1) to provide 4.10 g 
(57%) of the title compound as a wb.ae solid. 'H NMR (300 MHz. CDCI,) 5 2.20 (s, 3H), 3.88 (s, 3H), 
4.00 (s, 2H), 7.96 (d, J = 2.2 1 Iz. 1 1 H. 8.65 (d, J = 2.2 Hz, 1 H) ppm; MS (ISP loop): m/z 182 (M+H). 



15 



20 



25 



30 



B. S-Bromomethvl-6-methoxv -nicot inic acid methvl ester. 

A solution containing 6-methoxy-5-methyl-nicotinic acid methyl ester (4.00 g, 22.1 mmol), NBS 
(5.11 g, 28.7 mmol), and AlBN (0.90 g, 5.5 mmol) in CCl, ( 1 00 mL) is warmed to reflux. After 5 h, the 
reaction mixture is cooled and ,hcn concentrated ur vacuo. The residue is dissolved in EtOAc (500 mL) 
and washed successively with aqueous Na,S,0, (300 mL), water (100 mL), brine then dried over 
anhydrous Na.SO., filtered and concentrated. The crude product is purified by silica gel flash column 
chromatography (hexane/dieihyl cr.cr. 9:1) to provide 3. 10 g (54%) of the title compound as a white 
solid. 'H NMR (300 MHz, CDCI,) 6 3.90 (s. 3H), 4.07 (s, 3H), 4 46 (s, 2H), 8.19 (d, J = 2.2 Hz, IH), 
8.79(d, J = 2.2 Hz, 111) ppni: MS (TJ): m/z 259 (M+). 

EXAMPLE 2-\. 5-rhloro-2-i:i ici > '-. vacet ic acid. 

A. 2-Hvdroxv-ihiophene. 

Thiophene (42g, 500ni:iiol : is dissolved in ether (250mL). To the solution is added n-BuLi 
(200mL of a 2.SN solution in hcxa:.cs. SOOmmol) at a rate which maintains a gentle reflux. After 
addition, the solution ,s sfrrcd U ■ ' : hour. The solution is then cooled to -78=C and triethyl borate (102 
„ 700^, ^ ; ,HHfv«.-!rr,pw= " ' - ;t i-P - lirrrd for ^ hoiir^ The cold bath is removed and l30mL 



The resulur..: ^oiutn ii isc-.:: 



clr.c: . ;ic organic s.Mur.on i.-, washed v.nn i 0" o lerrp 
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ammonium sulfate, water and satur.ucd NaCl. Jhc solution is dried over MgSO,. filtered and 
concentrated under vacuum, t l.c tr ie compound (32g, 320mmol) is obtained as an oil. 'H NMR 
(CDCI3, 3O0MHz)5 7.60(m. 1I 1).6 35 (m, IH), 4.12 (d, 2H). 

B. Ethvl 2-ihionvloxvacetaie. 

To a solution of 2-hyd.ox> •hiophene (32g, 320 mmol) in CHCI3 (500mL) is added ethyl 
bromoacetate (53.4 320 mnuW). To the resulting solution is added a solution containing n-Bu.NHSO, 
(25g 74mmol) and NaOH ( 1 5.8g. 3 )4 mmol) in water (500mL). After addition, the solution is stirred 
vigorously usmg mechanical s„rrn,. I he reaction is stirred for 1 2 hours. After this time, the layers at* 
separated. The aqueous layer ,s extracted w.th CHCl,. The combined organic layers are washed with 
water and saturated NaCl. 1 He oru..n,c layer .s dried over :vigSO„ nliered and conccuuaicd under 
vacuum. The resulting crude product is pur.fied by column chromatography eluting with a gradient of 
30o/oCH,Cl,:hexanes 10 60%C1 IX l J-.cxanes. The title compound (1 1 .5g, 62mmol) is obtained as an oil. 
'H NMR (CDCl,, 300MHz) 6 6.68, ad. lH),t,.60(d, lH),6.22(d, 1 H), 4.62 (s, 2H), 4.30 (q, 2H), 1.31 (t, 

3H). 

C. Ethvl 'i-chloro-2-thienvl(>x\ace l;ite. 

To asolution of ethvl 2-thicnyloxyacetate (l.lg, 5.9mmol) in acettc acid (15mL) is added N- 
chlorosuccmm.ide (0.78g, 5.9mmoi ,. The solution is stirred for 1 .5 hour. After this time the solution is 
concentrated. The resuh.ng oil is ci,.solved in ether and washed with IN NaOH, water and sat. NaCl. 
The organic laver is dried over MgSO.. filtered and concentrated under vacuum. The title compound 
(1 .26g, 5.7mmol) is obtained as an o,l. 'H NMR (CDCl,, 300MHz) 5 6.52 (d, IH), 6.06 (d, IH), 4.60 (s, 
2H), 4.24 (q. 2H), 1.31 (t, 3H). 

D. S-Chloro-Z-thienvloxvacct 'j a..: 1 

To a sohu.on of e.lnl .^-c!: ro-Z-th.cnvloxyacetate (0,39g, I.77mmol) in 9mLof a 1:1:1 mixture 
of CH,Oll:Tll^ :^^atcr is addca L. ■ 1 (0.38g. 9.0 mmol). The solution is stirred for 16 hours. After this 



'3 

time, the soluiion is conce 



;emratcd i > 3 its volume. The resulting solution is acidified to pH-3 with IN 



HCl The aqueous solution is cxtr .aed with ClTCl, The organic layer is dried over MgSO., filtered 
and concentrated under vacuum. I l.e title compound (0.32g. 1 .66mmol) is obtained as a white solid. 'H 
NMR (ClK l., 300Mnz)6 (,.5.) (.!. Ml). 6.07 (d. 1H).4.66 (s, 211). 



15mLo. : . : llllMcCs. : . .ui.c.i luhu.m h> .uvx,.:. mononydrate 10.62 g. i.;.;mn.ul, 
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The mixture is stirred at 0°C for 1 h. then at room temperature for 1 h and concentrated in vacuo. The 
residue is diluted vvitli EtOAc and unshed with IN HCI. The aqueous layer is extracted with EtOAc and 
the combined organics arc svashed v. ah water (2x). dried, filtered and concentrated to provide the title 
compound (0.54 g, 2.86 mmol) as ;i uhite solid. The crude material can be used in the subsequent step 
5 without further purification. '1 1 NMR (CDCU. 300MHz) 5 7.65 (d. lH),7.05(d, lH),6.90(d, 1H).6.10 
(d, IH). 

EXAMPLF. 26. 3-('4-Chloro-lhiop 'icn-?-vn-n:)-acrvlic acid. 

10 A. 4-Chloro-2-tliiophene-caib-^\a'. -^-hvde. 

To a solution of 2-thioplKP.c-carboxaldchyde (6.3 J g, 56.4 mmoi) in 1 00 mL of CHCI3 at Q-^C is 
added aluminum trichloride (16.8 l-, 126 mmol) portionwise over a few minutes. In a separate vessel, 
chlorine gas (4,00 g) is bubbled for about 2 min into 100 mL of CCl, at 0°C and then added to the former 
mixture slowly at 0°C . The resulting mixture is stirred at 0°C for 45 min, then allowed to warm to room 

15 temperature and stirred overnight, .\fter 16 h. the reaction mixture is poured slowly into 6N HCI at 0°C , 
then stirred at room temperature for 2 hours. The layers are separated. The aqueous layer is extracted 
with CHCl,. The combined organi. layers are washed with Hfi and saturated NaCl solution, then dried 
over MgSC),, filtered and concentrated. The crude product is purified by column chromatography eluting 
with 10% L:iOAc/hexanes to yield the title compound (6.70 g, 45.9 mmol). 'H NMR (CDCl,, 300 MHz) 

20 89.87 (s, IH), 7.64(s, IH). 7.63 (s. iH). 

B. 3-f4-Chloro-thioDhen-2-vn-(l'.i -a.Tvlic acid methyl ester. 

The title compound ,s prepared as described in EXAMPLE 1. Part A from 4-chloro-2-thiophene- 
carboxaldehyde. 'H NMR (COCl . ^^00 MH/) 5 7.69 (d. lH).7.15(s, 1H),7.11 (s, 1 H), 6.25 (d, IH), 
25 3.82 (s, 3 HI. 

C, 3-(4-Chloro-lhlonhen-:-^ I >-(! ' rvlic acid. 

The title compound is prcp,..rcd as described in EXAMPLE 1, Part B from 3-(4-chloro-thiophen- 
2-yl)-(E)-aep. he acid metlu 1 ester i 1 NMR (CDCI3, 300 MHz) 5 7,77 (d, IH), 7.19 (d, 2H), 6.25 (d, 
30 IH). 



wo 99/37304 



PCT/US99/01682 



To a suspension ot sod.wn. : > .iride (0.25 g. 6.25 mmol. 60% m.neral oil dispers.on) .n 10 mL of 
THF is add.d slowly a solutun, o. .. aacthyl dimethylaminomethylenediphosphonate (2.03 g, 6.14 mmol. 
prepared according to the procedure .escribed in Psaume. Momurys and Cosmetic Comm. 1982, 12, 415) 
in 10 mL of Tl IF. After st.rr.n. 1 h, a solution of 5-chloro-2-thiophcne carboxaldehyde (0.90 g, 6.14 

5 mmol) in 10 mL of THF ,s added. ! he resulting mixture is heated at reflux for 1 h, then cooled to room 
temperature. The reaction nuxture pamtioncd between Et.O and water. The organic layer is washed 
sequentiallv w,th IN HCl, water a,.i saturated NaCl. then dried over MgSO. filtered and concentrated. 
The crude product >s purified v,a n.^h column chromatography elating with a gradient of 40% 
EtOAc/hexanes to 50% LtOAc, hexanes to afford the title compound (1.52 g, 4.69 mmol) as an o.l. 'H 

,0 NMR (CDCI3. 300 MH.) 0 7.20 (d. : i 1), 6.95 (d, IH), 6.82 (d, IH), 4.15 (m, 4H), 2.62 (s, 6H), 1 .60 (t, 
6H). 

R (5-Chloro-ihiophen- 7.-vlVacetic acid. 

A mixture of [2-(5-chloro-tlaophen-2-yl)- l-dimethylaminovinyl]phosphonic acid diethyl ester 

15 (1 52 g 4 69 mmol) and 30 .nL of HCl is heated at reflux for 2 hours. After cooling to room 

temperature, ice water is added and fnc mixture ,s partitioned between Et.O and water. The organic layer 
is washed whh water (2x). dr.cd . , MgSO. filtered and concentrated to give the title compound (0.62 
g 3 51 mmol) as a brown sol,d Tae crude mater.al can be used in the subsequent step without farther 
purification. 'H NMR (CDCl. 300 MHz) 6 8.30 (bs, IH), 7.79 (d, IH), 6.71 (d, IH), 3.81 (s, 2H). 

PYAMPT ,F 28. 3 -(5-Chlor(vthiop' ::,-.p-'^-vl)-rropionic acid. 

A 3-(5-Chloro-thioDhen-2-\n-prop _:_:n aldehyde. 

To a m.xture of I>d(OAc - ^ 1 2 g, 0.53 mmol), NaHCO, (0.52 g, 6. 19 mmol) and Nal (0.28 g, 
1 87 mmol, ,n 5 mL of HNU'A . „ - d 5-bromo-:-chloro-th>ophene ( 1 .00 g, 5.06 mmol) and allyl 
alcohol (1 .03 ,nL, 1 5.2 nuv,.: „ 1 , ixture heated to 90^C and .st.rred for 16 hours. The reaction 
mixture is cooled to room .cnpera:.:, c diluted with Et.O and washed with water. The organic layer is 
dried over MeSO. filtered and concentrated ,n vacuo. The crude residue is punfied by flash column 
chromatoeraphv eluting wi.l, a ,ra,i:ent of 10% Lt.O/hexanes to 20% Et.O/hexanes to provide the 
30 product(0 18g.l.03mmol,a.,n, T 1 NMR (CDCl. 300 MHz) 5 9.8 1 (s, 1 H). 6.71 (d, 1 H), 6.58 (d, 

IH), 3.07(1, 211), 2.81 (t,:ii). 



20 



25 



35 starred tor ^ n.nutcs, i . : .-nv.n added U .-auophen-2-> l)-prop.onaldeh> dc (60 
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mg, 0.34 mmol) and the rcsultinu :nixtiire is allowed to warm to room temperature over 2 hours. The 
precipitate is filtered and \s ashed v. ih hot water (2x), The combined aqueous layers are acidified with 6 
N HCl and extracted with 1 -lOAc i Zx i. The combined organic layers are washed with water (2x), then 
dried over MgS04. filtered :iik1 coi. jcntrated in vacuo to give the title compound (50 mg, 0.26 mmol) as 
a beige solid. The crude nuuei lal cm be used in the subsequent step without further purification. 'H 
NMR (CDCI3, 300 MHz) o 6.72 (.1. 1 1 1), 6.60 (d. IH), 3.07 (t, 2H), 2.71 (t, 2H). 



EXAMPLF. 29. 3-FluoroplK-ru>\y-:!-.j,iicacid, 



1 0 A. 3-Fluorophenoxv-acctic acid c'. 'i.\\ ester 

To a solution of 3-|-uoropi cnol (1.2g, 1 l.Smmol) in 20mL of DMF at OX is added sodium 
hydride {0.47g, 10.7mmol). .Micr luring for 10 minutes Ethyl bromoacetate (1 .2g, 10.7 mmol) is added 
dropwise. The reaction is allowec! warm to ambient temperatures and is stirred for 16 hours. To the 
reaction is added a saturated soluti n NH..C1 (aq ). The resulting mixture is diluted with EtOAc and H,0. 

15 The layers are scpartcd. The oigai.c hiyer is washed with H,0 and a saturated solution NaCl (aq.). The 
organic layer is dried over MgSO.. :il:ered and concentrated to give the product (2g, lOmmol) as an oil. 
•HNMR (CDCl,, 300MHz) 5 7.2: i ,u. IH), 6.65 (m, 3H), 4.61 (s, 211), 4.27 (q, 2H), 1.24 (t, 3H). 

B. 3-Fluorophenoxv-nceTic ncid. 

20 To a solution of ethyl 3-n : -rophenoxy-acctate (2g, lOmmol) in 24mL of a 1:1:1 solution of 

MeOH:lT0:THF is added Hthiuni :.>droxide monohydrate (2.25g. 54mmol). The solution is stirred for 
16 hours. After this time, the .soiir ion is concentrated under reduced pressure to 1/3 of its volume. The 
remaining solution is acidhlcd 10 : M -3 with IN HCl (aq.). The aqueous solution is extracted with 
EtOAc. The organic layer is uasi...i with a saturated solution NaCl (aq.). The organic layer is dried 

25 over MgSO,. filtered a,>cl c, ncc,,:: c i to give the product ( 1 .65g. 9.7mmol) as a white solid. 'H NMR 
(CDCli. 30().\1H/) 6 9.8 (i . i i i . •- ' im. lil), 6.69 (m, 3H). 4.70 (s. 2H). 

EXAMPLF 30. 2-Chloror\ Ki n- ■ 1 :niino-aceiic acid. 

To a solution of 3- .nun> . i cliloropyridinc ( 1 .Og, 7.8mmol) in 20mL of MeOH is added 

30 glyoxylicacid(0.86mLo: a:^ :" v.eight solution in HA 7,8mmol). After stirring for 10 minutes, 
NaCNBH, (1.54 g. 23mmoi , , , a : The reacuon is stirred for 16 hours., then is concentrated under 
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(d6-DMSO. 300M1 Iz) 6 12.-. l^>. i i \ ). 7.62 (m. 1 H). 7.44 (m, 1 H), 6.90 (m, 1 H), 5.8 (bs, 1 H), 3.95 (AB, 
2H).4.70(s, 211). 

EXAMPLF. 1 1 . 5-Clllorolhi ' ' pIvj n ; -vl -siilfanvl acetic acid. 

A. Thionhen-2-vl-sull'nnvl a . ci:v-- a iti olhvl ester. 

To a solution of thi. pi>.n.. .-thiol (1.49g. 1 16mmol) in 40mL of CH,CN is added ethyl 
bromoacetatc (2.14a, \67mu.oh U :owcd by KXO, (3.54g. 138mmol). The solution is stirred for 16 
hours. After this tune, the soIluum, .s l.ltered. The solvent is evaporate to give the product as an oil 
(2.4g, 1 ISmmol). 'H NMR (CIX ! . .^OOMHz) 8 7.37 (m, IH), 7.21 (m. IH), 6.94 (m, IH), 4.15 (q, 2H), 
3.48 (s, 2H), 1.2U (t. jll). I Hi ); .-.i// 202 (M-^). 

B. 5-Chlornthiophcn-2-vl s iiitgnvi acetic acid. 

To a solution of thiophcP, ; yl-sulfanyl acetic acid ethy (0.52g, 2.6mmol) in 25 mL of CH^Cl, is 
added N-chlorosuccinimide ,0 .35;.. 2.(,mmol). The solution is stirred for 10 minutes. After this time, 1 
drop of TFA is added. The soIuikv. >s stirred for 16 hours. The reaction mixture is then diluted with 25 
mL of CHXl.. The resultinL-. ...^ian.ni .s washed with IN NaOH and a saturated NaCl solution. The 
organic layer is dried on er MuSD,. Tillered and concentrated. The resulting product is obtained as an oil 
which is determined to con.ai,, 4v; , ol the desired product. The oil is then dissolved in 60 mL of 1 : 1 : 1 
THF:MeOH;H,0. To the solution . added lithium hydroxide monohydrate (1 .26g, 30mmol). The 
solution is stirred for ! 6 hours A::er iliis time, the solution is acidified to pH=3 with IN HCl. The 
aqueous solution is washed wr.li I ! () and saturated NaCI solution. The solution is extracted with 
EtOAc/CH.CU (2; 1 ). I he (.i ,:;a:iic i.iy.r is dried over MgSO^, filtered and concemrated. The resulting 
crude product is purified b> .ol.m.n cl.romatography eluting with 20% MeOH:Etp to give the product 
as a while solid (O.4.. 1 .';n... : ' :S . El): m/z 208. 210 (M+). CI pattern. 

FX AMPL E 32. .^'-C'l^ioro- . \r ' 11 phein l-5-carbox\iic acid. 

A. 5'-Chloro-f2,2nbiihio r!;-:ii:- !- '"--^nibaldehvde. 

ToasoUiiion of 5-. r.- :,:']bilhiophene ( 1 .06 g, 5.28 mrnol) in 12 mL of THF at -78^C is 
added n-BuL, i4.4 ml. ofa : lu.on ni hcxancs, 6.99 mmol). After 15 minutes, DMF (0.97 mU 14 

J J „ 1 .11 .vv.r 1 T > w:irm To 0 M ^ After 1 S min. the solution diluted 



rnmoM 



puritled tn !i 
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EtjO/hexancs to yield the ii;lc l\ i::: ound (0.89 g, 3.89 mmol) as a white solid. 'H NMR (CDCI3, 300 
MHz)59.87 (s, IH), 7.70 (d. HI). ".20 (d, IM), 7.15 (d, IH), 6.91 (d, IH). 

B. 5'-Chloro-r2.2nbithi<>r^. -'n'. l-r- - arboxvlic acid. 
5 The title compound i> -.ML-v'Tcd as described in EXAMPLE 28, Part B using 5'-chloro- 

[2,2']bithiophcnyl-5-carbaic!chvd. 'II NMR (CDCI3, 300 MHz) 5 7.69 (d, IH), 7.09 (d, IH), 7.06 (d, 
IH), 6.89(d, IH). El MS, [MJ'-: ;3,245 (CI pattern). 

EXAMPLE 33. 7-Chl(^ro-l^ -x-l:lln inc-3-carbo\vlic acid. 

10 

A. 7-Chioro-isc)quinoi iiiL'-? -Ji-vb:: ' ' clnxie. 

A 20mL of 80 ' o 1 1 SO, i> . .idcd 7-chloro-3.3-dibromomethyl isoquinoiine (0.69g, 2.06mmol) is 
heated to 150°C for 16 hour.N. Tivj .oiution is then cooled to ambient temperatures and diluted with 40 
mLofH.O. The resulting ;oIl.:k I. is basified to pH=l 1 with INNaOH. The aqueous solution is 
15 extracted with CH.CL. Tiie oryar.ic solution is washed with H.O and a saturated NaCI solution. The 
organic layer is dried over NteSO , filtered and concentrated to give the product as an oil (0.25g, 1.3 
mmol). 'HNMR (CDCI.,, ^QOMM/) 6 10.0 (s, lH),9.30(s, IH), 8.36(s, lH),8.07(s, lH),7.95(d, IH), 
7.78 (d, 1 H), MS (EI): m/z 1 ^ : . 1 ^ (NH), CI pattern. 

20 B. 7-Ch1oro-isociuinoiine- ' -c v.rh ^ ■ \ vH- ^^cid. 

To 4.5 mL of a IN NaOI ! soli:tion at 0°C is added a solution of AgNO^ (0.3 Ig, LSmmol) in 3 
mLof HX). tbllovved bv a s Ouiu of of 7-chloro-isoquinoline-3-carbaldehyde (0.25g, 1.3mmol) in 3 mL 
of EtOH. The solution is si rred ;i: }°(^ for 10 minutes, then at room temp. For 3 hours. The solution is 
acidified to pi H3 with 111 ! !C;. : ;.c resulting solution is extracted with CHCI3. The organic layer is 

25 dried over MuSO.^, fil'Li Jci . _c: trated to give the product as a white solid (0.2g, 0.96mmol). 'H 
NMR (CDa:)i:), 300M11/) : MS , 111), 8. ,63 (s, lH),8.18(m, 1 i I). 7.80 (m, 2H). 6.94 (m, 1H),4.15 
(q, 2H), 3.4S (s. 211), : ,2 ) : . i i IS ( bl ): ni / 2US, 210 (M--), CI pattern. 

EXAMPLE. 34. 2-Ac o ■ n ^ ^-l bloro-tliiophen-2-vl)-acrv-lic acid. 

30 

A. 4-(5-Chloro-thior '-o:!-.^ .:J ' \ l'v ::cV2-methvl-4H-oxazol-5-one. 

A ri;v*:ire crv ■ " i ^Mv" " - cnrho\a!(ieh\ de ( 1 00 p. 6 82 mmnlV 



iO.5 .M, ; > i:.. ) and 



liC ia\L'i . ate sef)araica ano the organic phase is washed with 
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aqueous NallCO,, brii:c. CMcd ox aiiiiydrous Na:S04, filtered and concentrated to provide 1.5 g (100%) 
of the title Lonipound a ; a c !r: ic- oil which is used without further purification in the next reaction. 'H 
NMR (300 VUlz, CDCI. i o 2.39 ( 311), 6.94 (d, J - 4.0 Hz, IH), 7.21 (s, IH), 7.26 (d, J =4.0 Hz, IH) 
ppm. 

2-Acetvlamino-3-i : >-cn!' T-^-ti : ^phL-n-2-vlV ncr\-lic acid. 

To a solution coniaining 5-chloro-ihiophcn-2-ylmethylene)-2-methyl-4H-oxazol-5-one ( 1 .5 g, 
6.82 mmol) in MeOH ( 1 8 mL ) is :i ideJ 10 M NaOll (12.0 mL, 12 inmoi) at ambient temperature. After 
3 h, the reaction mixture is a, lute, i with water (100 mL) and CH.CU (100 mL) and the layers are 
separated, The basic. aqucoa> ia> v r i. washed with CH.CU and then acidified using 1.0 M HCl (20 mL) 
to provide a crude solid w hich is collected on a Buchner funnel. Drying in vacuo provided 1 .2 g (75%) 
of the title compound as a pale brown solid which is used without further purification. 'H NMR (300 
MHz, DMSO-d,)5 2.00 (s, M ! ), ' !4 (d, J - 4.01 Hz, IH), 7.38 (d, J =4.01 Hz, IH), 7.63 (s, 1H),9.28 
(s, IH), 12 73 (brs. 111) pp:a; ^EI): m/z 245 (NK). 



EXAMPLF 35. 2-Acetvl: irMno- ' - 
To a solution LOirainirig 3 
mmol) and K:CO3(1.70 g, 12,1 no 
temperature. After 2 \\. th.e rc;ict: 
layers are separated. The aoucoi; : 
phase is washed with brir;e. dried 
(83%) of the methyl ester \\a;^h o 
(s, 3H). 3.77(s,3H), 6.S6(T;- 
A small Parr^ vessel i> e: 
g, 0.10 mmol) m Me( )1 1 i :^ ' ■ o l, 
ambient tciop-rature. 3'-::' *: 
compound, wiiich is u;>cvi \ 
The above-prepared satar-o-.: 
monoh\'drate (0.14 g. 3.2'^ lo. 
reaction mixture is dilute, 
aqueous la\er is extracts a 



. 5-chloro-thiophen-2-v lVproDionic acid. 

acctylamino-3-(5-chloro-thiophcn-2-yl)-acrylic acid (LOO g, 4.08 
noh in DMF (20 mL) is added Mel (0.87 g, 6.12 mmol) at ambient 
a mixture is diluted with water (100 mL) and EtOAc(100 mL) and the 
!a\ er is extracted with EtOAc (50 mL) and the combined organic 
A cr anhydrous Na.SO,, filtered and concentrated to provide 0.92 g 
, used without further purification. 'H NMR (300 MHz, CDCI3) 5 2T9 
02 Hz, IH), 6.99(m, IH), 7.05 (d, J = 4.02 Hz, lH),7.64(s, IH) ppm. 
rgcd with the crude ester (0.85 g, 3.13 mmol) and (Ph3P)3RhCl (0.10 
11 - vessel is pressurized to 50 PSl \ h pressure and agitated for 7 h at 
rr xuirc tlaon tlltercd and concentrated to provide the desired 
: at :aer puriiication. MS (LI): m;z261 (M+). 

: l^ dissolved m a !:1:1 solution of water/THF/MeOH ( 1 5 mL). LiOH 
.s added and the heterogeneous mixture is stirred for 16 hours. The 
:er (100 mL) and EtOAc (100 mL) and the layers are separated. The 
)A: (30 mL) and the combined organic phase is washed with brine, 

: . . . I . ^ r-^. ,^ ;a . n (J '^f "^he title comrounH n.'^ 
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EXAMPLE 36. 3-(6-Ainin(> -p\T!- : ^ n-^^-vD-acrviic acid. 

A. N-(5-Broni()-pvriciiii-2-\ : i- ,ic. \ 

Triclin laminc( 1 ':'."ni[ . 7: niniol) is added to a mixture of 2-amino-5-broinopyricime (5.0 g, 29 
mmol) and acetic acid (7. i ml.. 7. :iimol). I he solution is heated to reflux for 48 hours. After this time, 
the solution is concentrated. Tlic reside is dissolved in water and the pH is adjusted to 10 with IN 
NaOH. The solids are ct^lleeied b> tiltration. The crude product is recrystallized from boiling water to 
give the title compound (2.6 ^ 12 mmol) as a white solid. 'H NMR (300 MHz, CDCI3) 6 10.62 (IH, 
bs),8.42(s. lin, 8.01 (nu 21!), 2."^" (n, jH). 

B. 3-(6-Acet\ iamin(^-^^ rid ' i l i::: ' "21.^: r'vlic acid 

1 o a mixture of N-(.^-[^ro::,o-p>ridin-2-yl)-acetamide (1.26 g, 5.86 mmol) and tri-n-butylamine 
in xylenes (10 mL)is added F\!' OA j): ( 1 .4 mg, 0.006 mmol) and triphenyl phosphine ( 1 5.4mg, 0.06 
mmol). Acrylic acid (0. IS mL. 7 3 mmol) is then added dropwise over 5 minutes. The mixture is 
heated to reiliix for 5 hours. 1 lie ^olution is cooled to ambient temperatures. The mixture is diluted with 
water and the pi 1 is adjusted to 4 with IN HCl. The solution is extracted with EtOAc/CHXU (2:1). The 
resulting suspension is filtre.i 10 riv e the title compound (0.80 g, 3.88 mmol) as a white solid. MS (ion 
spray) 207. (M- H). 

C. 3-( 6- .Am I r^(^-Pvri d i n-3 -:iJ2i;i£-^:j'J2iLij^ 

To 3-(6-acetyiamin^-p>r: : in-3-yl)-acryiic acid (0.80 g, 3.88 mmol) in ethanol (10 mL) is added 
INNaOlI (20mL). IhcM^luiiMi : heated to reHux. After 1 6 h, the solution is concentrated to 1/3 its 
volume. The aciueovis sol:iti is 7;li:tcd with water and acidified to pH=2 with 6N HCl. The solution is 
concentrated drynL ,>. : ■ : 1 ^ dis^oK ed m methanol. The solution is filtered. The organic 
solution is ..-ijcntraud 7 i - : - pr niuct is puri!ied by RP-IIPLC elutmg with a gradient of 
5%CH3CN W:0 (0. 1 ^ i ; . . ' - (7H3CN 1120 ( 0.1%TFA) to give the product as a white solid (0.54 

g, 1.93 mmol). 'HNMRu^ N'. : /. L D.OD) 6 S.34 (d, lH),8.07(s, 1 H), 7.54 (d, 2H), 7.06 (d, IH), 
6-47 (d. III). MS(ion spra> > M-H). 

EXAM!M J: • ' -1-(M loT .pL' ' -■ '■riatc 



then at i 



, ^onceiurated in vacuo and iniuraied with htOAc 
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The white prceipitatcMtrictln h;. Jrocliloridc) is filtered off and the filtrate is concentrated. The 

title compound (6.20 30.6 : is isolated as a crude yellow residue and used in the subsequent step 
without further punfication. i! N M K (CDCI3, 300 MHz) 5 7.35 (d, 2H), 7.25 (d, 2H), 4.50 (s, 2H). 



10 



EXAMPLf 3S •^-CtiL)ro :ih : 
To a solution of 5-cii: 
is added (4.29 n;L. 
33.8 mmol) is added, fhe itv 
added. The mixture stiirco 
is extracted with ClfCK i2\) 
filtered and concentrated. l i:- 
10%EtOAc/hexanes 10 prov: iv c tf '.c compound (3.00 g, 1 6.0 mmol) as a white solid. 'HNMR 

(CDCI3, 300 Ml!/) a ".67 (d. ' (d, IH). 



: J '1 - carhonvl azide. 
iuophene-carboxyiic acid (5.00 g, 30.7 mmol ) in 130 mL of acetone 
; ). [ he mixture is cooled to 0°C and ethyl chloroformate (3.23 mL, 
;^ .tirred at 0°C for Ih and sodmm azide (3.40 g, 52.3 mmol) is 
lor 2 h, then poured into 300 mL of ice water and the aqueous layer 
nibined organics are washed with water (2x) and brine, then dried, 
J residue is purified via flash column chromatography eluting with 



15 examplp: y\ 4-Niiro-: .3.: j'-i^: 

Pentac li]t>r()p> ridme ■ ; ' 'J. 
dissolved in dioxane ( 1 Li a:: : :cr,: 
temperature and the rrecipii::'^ i 
brown residue and triturated ■ 
20 2,3,5,6-tctrachIor-op>ridine a ^ 
chloroform (400 mL). cooler; 
hydrogen peroxide (100 nilo :vj 
with additional trillurToacet; : : 
hours the reactifvi is treated ^ : 1 ■ 
25 is extracted uitl: .'hh ^-of rn- 
redissoUed l:i . :jt*,:c . 

loaded t^n a ^liic.; li:: :i c. in; 
a white soHd ( 15.f> p. 60 :nn : 



.!; Md(^ropvndine 

20 mmol) is treated with benzyl amine (104 mL, 96 mmol), 
v jd lor 16 iiours. The reaction mixture is cooled to ambient 
itc solid is removed by filtration. The filtrate is concentrated to a 
' > ethyl acetate in hexane (3 X 250 mL) to give 4-benzylamino- 
;-uliite solid (40 g. 124 mmol). This material is dissolved in 
i.c bath and treated with trifluoroacetic acid (500 mL) and 30% 
-tu^n mixture is wanned to room temperature overnight and treated 
- Ml inL) and 30% hydrogen peroxide (100 mL). After stirring 24 
:;L'r ( 1 L). The lower organic layer is separated and the aqueous layer 
; ;i',ed organic Livers are concentrated to a solid residue and 
■ -.v.L). li.e suspended orange solid is removed and the filtrate is 
. ,:imn clutcd with hexane and the title compound is collected as 
\:S ni// 260, 202. 264 [M+]. 



3 0 EXAMPl-f -n. -i-n. -rT ^ ' lu 



A n-pipcra7in-2-one 

0.4 mmol) and Boc anh>dride (2.5 g, 1 1.3 mmol) 
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MSm/z 200. \r. nNM;<{^ : 

1.48 (s, 9H). 

5 

A. N-Cbz-O-mcilu l-a-rii-eiri- ■ ; 

To a soUiiioi^. of "n-C^' 
(12.7 g, 125mmoi ). ! he ^ol; ' 
dimethyl aceial l 4.8.\i;, 4^)mr:. 
10 with 500mL of ether. Hie rc 
compound (13.7;'. 41.Sni;no: 
5H),6.55 (bs. III). 5. '^6 (t^s, ; ; 
3.40 (m, 9H) 

1 5 B. N-Cb7-2-<)x ^>-^^-'>lil'M' ■ 
lo a solution of N-( 
in 300m L of to hie ne is a-ide^: 
the solution is tlMute i wiih c 
sat. NaCl. The r^rgaric hiyei 

20 crude product is pun lied by v 
20%ElOAc:CH:.C'l:. I he titi 
(CDCU, 3()0NU!/) 7^ ^3(> (ir. 
rotational isciults), :'.20 (s, - 
(s, IH rotaiional iso::ier> i. 

25 

C. 2-MeTh ov\^" -''-: '^3- 

To a ol s-( 

50mL of incii;.v:ol ] ^ .:d;:cd 
by hydrogen. A:Tjr .Mh. thi- 
30 organic soluiio;::^ :\r- .o- jcr 
chromatograp:. Mt 

0^' " ■ ■ 
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; , .v n MH7J5 6.17 (br, 1 H), 4.20 (s, 2H), 3.55 (t, 2H), 3.38 (m, 2H), 

V- ;-. x n-piperaxMnc- 1 -earboxvlic acid benzyl ester. 
Ai. c!: !!dehvde dimethvl acetal. 

■ )-:-L:h\ Uerine { 1 0.8g. 4 1 .Smmol) in 500mL of CH.CK is added EtjN 
. led to 0°C and IBTU (13. 5g, 42mmol) and aminoacetaldehyde 
; ) ::; - a.idcd. The solution is stirred for 16 hours. The solution is diluted 
: ;iL s . iution is washed with water, IN ICHSO4, and sat. NaCl. The title 
, o ^:iivjd as a white loam. 'H NMR (CDCi,, 300MHz) 0 7.40 (m, 
. 5. 0 ini, IH), 5.13 (s, 2H), 4.32 (m,2H), 3.79 (dd, IH), 3.44 (m, 2H), 

M-v v \ l-f4.5-dihvdro)p!perazine. 

( Iserine-aminoacetaldehyde dimethyl acetal (13. 7g, 4l.8mmol) 

,( M !.! !:0 (0.80g. 4.2mmol). The solution is heated to 60°C. After 5h, 

: : TLSuiting organic solution is washed with water, sat. NaHC03, and 
iri; i V ver MgSO,, filtered and concentrated under vacuum. The resulting 

: ciTomatography eluting with a gradient of 1 0%EtOAc:CH2Cl2 to 
o-iui (10. 7g. 38mmoI) is obtained as a white solid. 'HNMR 
; ; , :^ and 6.30 (d. Ill rotational isomers), 5.61 and 5.50 (d, IH 
. : ;ir,d 4.83 (bs, I H rotational isomers), 3.63 (m, 3H), 3.32 and 3.20 

■ ■ -M -L\'irt)(^\vlie acid ben/A 1 ester 

^-iS)-inetiK>\>n^ethyl-(4,5-dihydro)piperidine (10.7g, 38mmol) in 
: 1 0% bv weight), fhe atmosphere above the reaction is replaced 
'1 L filtered and the filtrate is washed with methanol. The collected 
: 1; :r vacuum. The resulting crude product is purified by column 
;: : : of :"uMe()irL4TCf to S^MeOH/CH^CK. The title compound 
1 II vA^t-> 'TT^n "lOOMH/^ '7 7S (m ^HV6 42 Cbs. IHV 



33 
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The title compound is prepared as in EXAMPLE 4 1 , substituting Cbz-norleucine for Cbz-O- 
methyi-serine. 'H NMR (CDCI3, 300mHz) 5 7.32 (m, 5H), 5.13 (AB, 2H), 4.60 (m, IH), 4.13 (m, IH), 
3.38 (m,2H), 3.23 (m,2H), 1.90 (m, IH), 1.66 (m, IH), 1 .29 (m, 4H), 0.89 (m, 3H). MS (ion spray) m/z 
291, (M+H). 

EXAMPLE 43. 2-Ethvl-3-oxo-piperazine-l-carboxvlic acid ben zyl ester. 

The title compound is prepared as in EXAMPLE 41, substituting Cbz-2-amino-butric acid for 
Cbz-O-methyi-serine. 'H NMR (CDCI3, 300mHz) 6 7.37 (m, 5H), 6.55 (bs, IH), 5.10 (AB, 2H), 4.57 
(m, lH),4.24(m, 1H),3.42 (m, IH), 3.26 (m, 2H), 2.20 (m, IH), 1.81 (m, IH), 0.96 (m, 3H). 

EXAMPLE 44. 2-ProPvi-3-oxo-piperazine-i-carboxviic acid benzvi esier. 

The title compound is prepared as in EXAMPLE 41, substituting Cbz-norvaline for Cbz-O- 
methyl-serine. 'H NMR (CDCI3, 300mH2) 6 7.32 (m, 5H), 7.00 (bs, IH), 5.12 (AB, 2H), 4.58 (m, IH), 
4.21 (m, lH),3.40(m, 1 H), 3. 19 (m, 2H), 1.88 (m, IH), 1.73 (m, IH), 1.37 (m, 2H), 0.91 (m, 3H). MS 
(ion spray) m/z 277, (M+H). 

EXAMPLE 45. 2-Ethoxvmethvl-3-oxo-piperazine-l-carb oxvlic acid benzyl ester. 

The title compound is prepared as in EXAMPLE 41, substituting Cbz-O-ethyl-serine for Cbz-0- 
methyl-serine. 'H NMR (CDCI3, 300MHz) 5 7.32 (m, 5H),6.96 (bs, IH), 5.17 (AB, 2H), 4.58 (m, IH), 
4.18 (m, IH), 4.03 (m, IH), 3.66 (m, 2H), 3.44 (m, 3H), 3.27 (s, IH), L06 (m, 3H). MS (ion spray) m/z 
293, (M+H). 

EXAMPLE 46. 2-Methyl"3-oxo-piDerazine-l-carboxvlic acid b enzyl ester. 

The title compound is prepared as in EXAMPLE 41, substituting Cbz-alanine for Cbz-O-methyl- 

senne. 'H NMR (CDCl,, 300MHz) 6 7.34 (m, 5H),7.02 (bs, IH), 5.17 (AB, 2H), 4.65 (m, IH), 4.17 (m, 
IH), 3.42(m, IH), 3.23(m,2H), 1.41 (d, 3H). MS (EI) m/z 248, (M+). 

EXAMPLE 47. 2-Benzyl-3-oxo-piperazine>l-carboxy lic acid benzvi ester 

The title compound is prepared as in EXAMPLE 41, substituting Cbz-phenylalanine for Cbz-O- 
methyl-serine. 'H NMR (CDCI3, 300MHz) 6 7.22 (m, lOH), 7.00 (bs, IH), 5.10 (AB, 2H), 4.10 (m, IH), 
3.27 (m, 2H), 3.10 (m, 2H), 2.55 (m, 2H). MS (Ei) m/z 324, (M+). 



L b/-U-mcth>l-scrinc. H NMR (CDCU, _>UUMHz) o 7o: ibv lib. ':.22(iu. 3 
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(m, IH), 4.05 (m,2H), 3.60 (m, 1 H), 3. 14 (s, 3HK 3.10 (m, lH),2.82(m, IH), 1.10 (d,3H). MS (ion 
spray) m/z 293, (M+H). 

EXAMPLE 49. 2.2-Dimethvl-3-Qxo-piperazine- l-carboxy iic acid benzvl ester. 

The title compound is prepared as in EXAMPLE 4 1 , substituting Cbz-2-amino-isobutryic acid 
for Cbz-O-methyl-serine. 'H NMR (CDCl^, 300MHz) 6 7.36 (m, 5H),6.52 (bs, IH), 5.12 (s, 2H), 3.72 
(m, 2H), 3.33 (m, 2H), L68 (s, 3H), 1.64 (s, 3H). MS (EI) m/z 262, (M+). 

EXAMPLE 50. 2-IsoproDvl-3-oxo-DiDerazine-l-carbox vlic acid benzyl ester. 

The title compound is prepared as in EXAMPLE 41, substituting Cbz-valine for Cbz-O-methyi- 
serme. *H NMK (CDClj, JOOMHz) 5 7.36 (m, 5H),5.S8 (bs, IH), 5.i0 (s, 2H), 4.35 (m, IH), 5.44(m, 
IH), 3.27 (m,2H), 2.31 (m, IH), LOO (d, 3H), 0.94 (d, 2H). 

EXAMPLE 51. 2-Isobutvl-3-oxQ-piperazine-l-c arboxvlic acid benzyl ester. 

The title compound is prepared as in EXAMPLE 41, substituting Cbz-leucine for Cbz-O-methyl- 
serine. 'HNMR (CDCI3, 300MHz) 5 7.35 (m, 5H), 6.50 (m, IH), 5.15 (s, @H), 4.18 (m, IH), 3.42 (m, 
2H), 3.21 (m, 2H), 1.50 (m, 3H), 0.90 (m, 6H). 

EXAMPLE 52. 2-f2-Methoxvethyn-3-oxo-Diperazine-l-carboxylic acid benzyl ester. 

The title compound is prepared as in EXAMPLE 41, substituting Cbz-O-methyl-homo-serine for 
Cbz-O-methyl-serine. NMR (CDCI3, 300MHz) 5 7.32 (m, 5H), 6.85 (bs, IH), 5.14 (s, 2H), 
4.75 (m, 2H), 4.20 (m, 2H), 3.42 (m, IH), 3.21 (m, 3H), 2.12 (m, 4H). 

EXAMPLE 53. 2-Methoxvmethvl-5-methvl-3-oxo-piperazine - 1 -carboxvlic acid benzvl ester. 

The title compound is prepared as in EXAMPLE 4 1 , substituting 2-amino-propionaldehyde 
dimethyl acetal for aminoacetaldehyde dimethyl acetal. 'HNMR (CDC!,, 300MHz) 5 7 42 (m, 5H), 
6.96 (bs, IH), 5.12 (AB, 2H), 4.52 (m, IH), 4.21 (m, IH), 3.92 (m, IH), 3.58 (m, 2H), 3.22 (s, 3H), 3.10 
(m, 1H),0.95 (m,3H). 

EXAMPLE 54. 3-(R)-(tert-Butvl-dimethyl-silanvloxvmethvl V5-oxo-piperazine-l-carboxylic acjd 
benzvl ester. 



cannula lo a solution ot [K)C serine (20.0g, 0.098 nu.l) and .m.dazole (1 5.3 g. 0.22 1 moi, :n 1 HF (3(.0 
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mL) at RT. The resulting slurry is stirred for 2.5 h then the solvent is removed in vacuo. The crude 
product is dissolved in MeOH (180 mL) and 5N NaOH (58 mL) is slowly added at RT. The mixture is 
stirred for 3 h then diluted with water ( 1 80 mL) after which time the aqueous layer is washed with ether 
(180 mLx2). The aqueous layer is acidified to pH 4-5 with 2N HCl and extracted with diethyl ether. The 
organic layer is washed with saturated NaHCO, and brine then dried over MgS04, filtered and 
concentrated to dryness. The crude product (12. 67g, 0.040 mol) is used in the subsequent step without 
further purification. 'H NMR (CDCL, 300 MHz) 5 5.35 (bs, IH), 4.30 (bs, IH), 4.13 (dd, I H), 3.80 (dd, 
IH), 1.45 (s, 9H), 0.98 (s, 9H), 0.10 (s, 6H). EI MS, [M+Hr==320. 

0 R. [2-aert-Butvl-dimethvl-silanvloxvVl-rmethoxv-methvl-carba m ovn-ethvn-carbamicacidtert-butyl 
ester. 

N,N-Dimethy laminopyridine (2.60 g, 2 1 .3 mmol) and BOP reagent ( 1 8. 1 5 g. 4 1 .0 mmol) are 
added to a solution of 2-tert-butoxycarbonylamino-3-(tert-butyl-dimethyl-silanyloxy)-propionic acid 
(12,37 g, 38.7 mmol), diisopropylethylamine (8.1 mL, 46.4 mmol) and N,0-dimethylhydroxylamine 

5 hydrochloride (4.53 g, 46.4 mmol) in THF (260 mL) at RT. The resulting suspension is stirred at RT 
overnight then concentrated to dryness. The residue is diluted with EtOAc and washed with saturated 
NH.Cl, saturated NaHC03 and brine. The organic layer is dried over MgSO^, filtered and concentrated in 
vacuo to give the crude product which is purified by flash chromatography eluting with 1 0-30% 
EtOAc/Hexanes to yield the title compound (1 1.86 g, 30.37 mmol) as an oil. 'H NMR (CDCI3, 300 

10 MHz) 5 5.35 (bd, IH), 4.71 (bs, IH), 3.78-3.85 (m, 2H), 3.72 (s, 3H). 3,20 (s, 3H), 1.42 (s, 9H), 0.90 (s, 
9H), 0.05 (s, 6H). 

C. [l-(tert-Butvl-dimethvl-silanvloxvmethvlV2-oxo-ethv l1-carbamic acid tert-butyl ester. 

A solution of [2-(tert-buty 1-dimethyl-silany loxy)- 1 -(methoxy-methy l-carbamoyl)-ethyl]- 

25 carbamic acid tert-butyl ester (1 1 .86, 30.37 mmol) in Et,0 (100 mL) is added dropwise to a l.OM 
solution of LAH in ether (35.5 mL) at -5°C-0°C . The resulting mixture is stirred for 2.5 h then an 
aqueous solution of KHSO4 is slowly added. The reaction mixture is stirred for 30 minutes and then 
washed with saturated NH.Cl, saturated NaHC03 and brine. The organic layer is dried over MgSO,, 
filtered and concentrated in vacuo to give the crude product which is purified by flash chromatography 

30 eluting with 30% EtOAc/Hexanes to yield the title compound (6.04 g, 19.9 mmol) as an oil. 'H NMR 
(CDCI3, 300 MHz) 5 9.65 (s, I H), 5.30 (bs, 1 H), 4.20 (m, I H), 3.65 (4,90 (m, 2H), 1 .48 (s, 9H), 0.90 (s, 
Q}J) Ion snrn\M^ r\i-^[n'-'^04 
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Sodium cyanoborohydride (2.63 g, 4 1 .9 mmol) is added to a solution of [ 1 -(tert-butyl-dimethy 1- 
silanyloxymethyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester (6.04 g, 19.9 mmol ) and glycine methyl 
ester hydrochloride (2.75 g, 32.9 mmol) in MeOH (500 mL). The mixture is stirred for 2 days at RT then 
concentrated to dryness. The crude product is purifed by flash chromatography eluting with 1-5% 
MeOH/CH.CU to yield the title compound (3.06, 8.12 mmol) as a colorless oil. 'H NMR (CDCI3, 300 
MHz) 6 5.00 (bs, IH), 3.75 (s, 3H), 3.60-3.70 (m, 4H), 3,40 (d, IH), 2.80 (dd, IH), 2.68 (dd, IH), 1.40 (s, 
9H), 0.90 (s, 9H), 0.05 (s, 6H). Ion spray MS, [M+H]^=377. 

E. (Benzvloxvcarbonvl-f2-tert-butoxvcarbonvlamino-3-(tert-butvl-dimethvl-silanvloxv)-propvl]-amino)- 
acetic acid methyl ester. 

Bcnzyichlorofonriatc (1 .4 mL, 9.81 mmo!) is added dropwibc to a boluiion orN,N- 
dimethylaminopyridine (1.09 g, 8.93 mmol) and [2-tert-butoxycarbonylamino-3-(tert-butyl-dimethyl- 
silanyloxy)-propylamino]-acetic acid methyl ester (3.06 g, 8.12 mmol) in CH.Cl.at RT. The resulting 
mixture is stirred overnight then concentrated to dryness. The crude product is purifed by flash 
chromatography eluting with 1% MeOH/CH^CIj to yield the title compound (3.52 g, 6.89 mmol) as a 
colorless oil. Ion spray MS, [M+H]'^=5 1 1 . 

F. 3-(tert-Butvl-dimethvl-silanvloxvmethvl)-5-oxo-piperazine-l-carboxviic acid benzyl ester 

(Benzyloxycarbonyl-[2-tert-butoxycarbonylamino-3-(tert-butyl-dimethyl-silanyloxy)-propyl]- 
amino)-acetic acid methyl ester ( 3.52 g, 6.89 mmol) is stirred in 50% TFA/CHXU(40 mL) at RT for 40 
minutes. The reaction mixture is concentrated in vacuo and the crude product is purifed by flash 
chromatography eluting with 1% MeOH/CH.CU to yield the title compound (1.1 g, 2.9 mmol) as a 
colorless oil. Ion spray MS, [M+H]"=379. 

EXAMPLE 55. 5-Oxo-piDerazine-K3(R or SVdicarboxvlic acid 1-bcnzvl ester 3-methvl ester. 

N,N-Dimethylaminopyridine (0.43 g, 3.5 mmol) and benzylchloroformate (0.55 g, 3.8 mmol) are 
added to a solution of methyl 6-oxopiperazine-2-carbo\ylate (0.50 g, 3.2 mmol) (Acbischcr, B., Helv. 
Chim. Acta 1989, 72, 1043-1051) in CH.Cl. at RT. After 1 h, the reaction mixture is poured into EtOAc 
and washed with saturated NaHCOj and brine then dried over MgS04, filtered and concentrated to 
dryness to give a solid (0.90 g, 3.1 mmol) which is used in subsequent reactions without further 
purification. 'H NMR (CDCl 1„ 300 MHz) 6 7.40 (bs, 5 H), 6.32 (bs, IH), 5.15 (s, 2H), 4.00-4.30 (m, 
3H>, 4.23 fs, 3H), 3.70-3.80 (m. 2Hy MS (FH m/7 292 (M^) 
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To a solution containing methyl (S)-6-oxopiperazine-2-carboxyiate ( 1 .32 g, 8.35 mmol), 
prepared by the method of Aebischen in anhydrous dichloromethane (30 mL) at 0 is added 
triethylamine (1.26 g, 12.5 mmol) followed by allylchioroformate ( 1 .20 g, 10.0 mmoi). After 1 h, the 
reaction mixture is poured onto a 1:1 mixture of CHXU/water (200 mL), acidified using 1 N HCl and the 
layers are separated. The organic phase is washed with brine, dried over anhydrous Na.SO,, filtered and 
concentrated. The crude residue is chromatographed on silica gel (CH.CU to 1% MeOH/CH.CU) to 
provide 1.22 g (60%) of EXAMPLE 35 as a viscous oil. 'H NMR (300 MHz, CDCI3) 6 6.43 (bs, IH), 
5.90 (m, IH), 5.26 (m, 2H), 4.61 (m, 2H), 4.05-4.26 (m, 3H), 3.80 (s, 3H), 3.72 (m, 2H); MS (ISP loop): 
m/z 243 (M+H). 

EXAMPLE 57. (2S, 6RV4-(2,6-dimethvn-3-oxQ-piDerazme - 1-carboxvlic acid benzyl ester. 
and 

EXAMPLE 58. (2S. 6SV2.6-dimethvi-3-oxo-p i perazine- 1 -carboxvlic acid bcnzvl ester. 

A. (2RS, lSVn-(2-hvdroxv-DropvlcarbamvlVethvl1-ca rbamic acid tert-butyl ester 

N-(tert-Butoxycarbonyl)-L-alanine (10.0 g, 52.8 mmol) is dissolved in 150 mL of THF. Once 
the triethylamine (1 1.0 ml, 79.2 mmol) is added, the solution is cooled to 0=^C . Isopropyl chloroformate 
in toluene (IM) (52.8 ml, 52.8 mmoi) is added slowly followed by the addition of (2RS) l-amino-2- 
propanol (6.1 ml, 79.2 mmol). After stirring overnight, the mixture is washed with IN sodium hydroxide 
and IN hydrochloric acid. Concentration of the organic solvent afforded (2RS, lS)-[l-(2-hydroxy- 
propylcarbamyl)-ethyl]-carbamic acid tert-butyl ester (9.92 g, 76% yield) as a clear oil. 

B. (ISVf l-(2-oxo-propvlcarbamovlVethvn-c arbamic acid tertbutyl ester 

Dimethylsulfoxide (7.16 ml, 100.8 mmol) is added to a solution of oxalyl chloride (4.41 ml, 50.4 mmol) 
in 126 mL of methylene chloride at -78 °C . The mixture is left to stir for fifteen minutes, and a solution 
of (2RS, lS)-[l-(2-hydroxy-propylcarbamyl)-ethyl]-carbamic acid tert-but>'l ester (9.92 g, 40.32 mmol) 
m 100 mL of CH.Cl, is added dropwise. After stirring for 1 5 minutes ai -78 X , the reaction is 
quenched with triethylamine (28 mL, 381 mmol), and the temperature is allowed to rise to room 
temperature. The volatile solvents are removed, and the residue is purified by flash column (SiO^, 60% 
EtOAc/Hexane). The product (lS)-[l-(2-oxo.propylcarbamoyi)-ethyl]-carbamic acid tertbutyl ester 
(5.93 g, 60 %) is isolated as a white solid. MS C,,H:oN:0, MS m/z; 245. 
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solvents are removed in vacuo. The residue is dissolved in 50 mL of MeOH and transferred to a par 
bottle. Palladium on carbon (10 % , 1.0 g) is added, and the mixture is hydrogenated under pressure for 
24 hours. The catalyst is filtered off ; the MeOH is removed in vacuo to afford (3S, 5RS)-3,5-dimethyl- 
piperazin-2-one which is directly protected with a benzyl carbamate without further purification. 

D; (2S. 6RSV2.6-Dimethvi-3-oxo-piDerazine-l-carbo xvlic acid benzvi ester. 

To a solution of (3S, 5RS)-3,5-dimethyl-piperazin-2-one (24.3 mmol) in 100 mL of 
methylenechloride is added triethylamine (8.45 mU 60.75 mmol) and N- 

(benz>'loxycarbonyloxy)succinimide (12.1 g, 48.6 mmol). After stirring overnight, the CH.Cl.is 
removed, and the crude mixture is chromatographed (50 % EtOAc/Hexane). (2S, 6RS)-2,6-Dimethyl-3- 
oxo-piperazme-l-carboxyhc acid benzyl ester (J.J g, b2 % yield over three steps) is isolated as a white 
powder. MS C^HigN^O^ MS m/z: 263. 

E. (2S. 6RV2.6-dimethvl-3-oxo-piperazine-l-carboxvlic acid benzvi ester and (2S, 6SV2.6-dimethyl-3- 
oxo-piperazine-l-carboxvlic acid benzvi ester 

The two single enantiomers [(2S, 6R)-2,6-dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl 
ester and (2S, 6S)-2,6-dimethyI-3-oxo-piperazine-l-carboxylic acid benzyl ester] can be seperated by 
column chromatography from (2S, 6RS)-2,6-dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl ester, 
which can also be used directly in combination or separation of its derivatives as shown below. 

EXAMPLE 59. (2S. 6R)-4-f2,4-Dimethoxv-benzvh-2.6-dimeth v l-3-oxo-piperazine-l-carboxvlic acid 
benzvi ester. 

A. (28. 2S)-N-(2. 4-dimethoxv-benzvn-N-(2-hvdroxv-propvlV2- f2,2.2-trinuoroacctviamino): 
propionamide. 

To a slurry of (2S)-2-(2,2,2-trinuoroacetylamino)-propionic acid (1 5.3 g, 53.4 mmol) in 120 mL 
of methylene chloride is added triethylamine (5.6 mL. 40.0 mmol). The heterogeneous mixture is cooled 
to 0°C and isopropyl chloroformate (27 mL, 27.0 mmol) is added slowly. After stirrmg for 20 mmutes at 
room temperature, a solution of the (2S)-l-(2,4-dimethoxy-benzylamino)-propan-2-ol (6.0 g, 26.7 mmol, 
obtained from the reductive amination of the corresponding aldehyde and aminoalcohol) in 5mL of 
methylene chloride is added. The resulting mixture is left to stir overnight. Ethyl acetate (500 mL) is 
added, and the organic solution is washed wUh IN hydrochloric acid (50 mL) and IN sodium hydroxide 
(^f) n^i ^ Tbe viM nrernre is drier! with maenc^ium ^^nlfnte nUcrod and condensed The resultine 



oil. NIS C,4LJ--,N:(). MS m z: 3^3 
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B. (3S, 5RVl-(2.4-dimethoxv-benzvl)-3,5-dimethvl-4-trifluoroacctvi-piDerazin-2-one. 

(2S, 2S)-N-(2,4-Dimethoxy-b€nzyl)-N-(2-hydroxypropyl)-2-(2,2,2-trifluoroacetyiamino)- 
propionamide (3.64 g, 9.29 mmoi) is dissolved in 25 mL of tetrahydrofuran. Triphenylphosphate (3.65 g, 
14.0 mmol) is added, and the resulting mixture is cooled to 0 °C before diethyl azodicarboxylate (2.2 
mL, 1 4 mmol) is added slowly. The resulting mixture is left to stir overnight. The reaction mixture is 
condensed, and the residue is purified by column chromatography (SiO., 25% ethyl acetate/hexane). The 
desired product, (3S, 5R)- l-(2,4-dimethoxy-benzyl)-3,5-dimethyl-4-trifluoroacet\'l-piperazin-2-one (1.5 
g, 43% yield), is isolated as a clear oil. 

C . n S . 5 R V I - 2 . 4 - D i m c th G X V- be nzv ! )- 3 , 5 -d i m cth V I - p i per azi n - 2- on e . 

(3S, 5R)-l-(2,4-Dimethoxy-benzyl)-3,5-dimethyl-4-trifluoroacetyl-piperazin-2-one( 575 mg, 
1.54 mmol) is dissolved in 30 mL of methanol and 3 mL of H.O. Potassium carbonate (883 mg, 6.4 
mmol ) is added to the solution, and the reaction is refluxed for one and half hours before concentration. 
Ethyl acetate (3x 50 mL) is used to extract the aqueous layer. Removal of Ethyl acetate afforded the 
crude amine (387 mg, 91% yield) as a clear oil. C15H22N.O3 MS m/z: 279. 

D. (2S. 6RV4-(2,4-dimethoxv-benzvn-2,6-dimethvl-3-oxo-piperazine-l-c arboxvlic acid benzyl ester. 

Triethylamine (0.4 mL, 2.8 mmol) and N-(benzyloxycarbonyloxy)-succinimide ( 1 .04 g, 4.2 
mmol) is added to a solution of the above crude amine (387 mg, 1.4 mmol) in 15 mL of methylene 
chloride. The reaction mixture is left to stir overnight. The residue after concentration is 
chromatographed on silica gel (30% ethyl acetate/hexane) to give (2S, 6R)-4-(2,4-dimethoxy-benzyl)- 
2,6-dimethyl-3-oxo-piperazme-l-carboxylic acid benzyl ester (450 mg, 78 % yield) as a clear oil. 

E. (2S, 6RV2.6-Dimethvl-3-oxo-piperazine-l-carboxvlic acid b enzvl ester. 

(2S,6R)-4-<2,4-Dimethoxy-benzyl)-2.6-dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl ester (1.13 
g, 2.74 mmol) is dissolved in 20 mL of acetonitrile. An aqueous solution of potassium persulfate (2.2 g, 
8.23 mmol ) and sodium phosphate (2.3 g, 1 6.5 mmol) in 1 2 mL of H.O is added, and the resulting 
mixture is heated to 95-100 X for two hours. After cooling to room temperature, ethyl acetate (200 
mL) is used to extract the aqueous layer and dried over magnesium sulfate. The residue after filtration 
and concentration is chromatographed (SiO,, 60% ethyl acetate/hexane) to give (2S. 6R)-2,6-Dimcthyl- 
^-oxo-piperazine-l-carboxylic acid benzvl ester (480 me. 67 % vield) as a vellow oil 
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(2S,6RS)-2,6-Dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl ester (380 mg, 1 .45 mmol) is 
dissolved in 10 mL of THF and ImL of DMF. Sodium hydride (60%, 72 mg, 3.14 mmol) is added at 0 
°C and left to stir at room temperature for thirty minutes before 7-bromomethyl-4-chloro-quinoline (257 
mg, 1 .0 mmol) is added. The reaction is stirred for four hours. Ethyl acetate is added to the mixture, and 
the reaction is quenched with 3 mL of H,0. The two layers are separated and ethyl acetate (2x 30 ml) is 
used to extract before dried over magnesium sulfate. The residue after filtration and concentration is 
chromatographed on silica gel (60% EtOAc/Hexane) to give (2S, 6RSH-(4-chloro-quinolin-7- 
ylmethyl)-2,6-dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl ester (417 mg. 95 % 
yield).C,2H,oClN,0,MS m/z: 438, 440. 

F-xAMPi.F.fii. |3S■5RS)-iH'4-chlor o -□uinoiin-7-vimeihvi)-3,5-di■ncti■yi-pi^.c.az;u-2-o■.c. 
and 

FXAMPI.E 62. (3S. SRVl-(4-chloro-Quinolin-7-vlmethvl V3.5-dimethvl-piperazin-2-one. 
and 

5 EXAMPLE 63 <2S. 5S)-l-(4-chloro-Quinr>lin-7-vlm e thvn-3.5-dimethvl-piperazin-2-one. 

(2S,6RS)-4-(4-Chloro-quinolin-7-ylmethyl)-2,6-dimethyl-3-oxo-piperazine-l-carboxylicacid 
benzyl ester (417 mg, 1.0 mmol) is taken up in 7 mL of acetonitrile, and iodotrimethyl- silane (0.43 mL, 
3.0 mmol) is added. The resulting mixture is stirred for one hour at room temperature before quenched 
with methanol (1 mL). The residue after concentration is taken up in 2N hydrochloric acid (3 mL) and is 
20 extracted with ether (2x 30 mL). The aqueous layer is condensed to dryness and the residue is 

recystalized from isopropanol and ether to give a mixture (1 ;4 ratio) of (3S, 5RS)- l-(4-chloro-quinolm- 
7-ylmethyl)-3,5-dimethyl-piperazin-2-one as a yellow solid (290 mg). The two epimers are separated 
using a flash column (SiO,, 1% triethylamine/3% methanol/methylene chloride). C„H„C1N,0 MS m/z; 
304, 306. The minor isomer (3S, 5R)-l-(4-chloro-quinolin-7-ylmethyl)-3,5-dimethyl.piperazin-2-one.is 
25 (3S, 5R)-l-(4-chloro-quinolin-7-ylmethyl)-3,5-dimethyl-piperazin-2-one while the major isomer is (3S. 
5S)-l-(4-chloro-quinolin-7-ylmethyl)-3,5-dimethyl-piperazin-2-one. Alternatively, (3S. 5R)-1 -(4- 
chloro-quinolin-7-ylmethyl)-3.5-d.methyl-pipcrazin-2-one and (3S, 5S)- 1 -(4-chloro-quinolin-7- 
ylmethyl)-3,5-dimethyl-piperazin-2-one can be made via the same chemistry shown below from pure 
(2S, 6S)-2,6-dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl ester and (2S, 6RS)-4-(4-chloro- 
30 quinolin-7-ylmethyl)-2,6-dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl ester, respectively. 



A Itemativc 
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(2S, 6R)-2,6-Dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl ester (750 mg, 2.86 mmoi) is 
dissolved in 20 mL of THF and 2 mL of DMF. Sodium hydride (60%, 142.6 mg, 6.20 mmol) is added at 
0 °C , and the reaction is left to stir at room temperature for thirty minutes at which time the 7- 
bromomethyl-4-chloro-quinoline (952 mg, 3.72 mmol) is added. The reaction is complete after stirring 
5 for four hours. Ethyl acetate (200 mL) is added to the mixture, and the reaction is quenched with 3 mL 
of H,0 . The two layers are separated, and ethyl acetate (2x 30 mL) is used to extract and dried over 
magnesium sulfate. The residue after filtration and concentration is chromatographed on silica gel (60% 
ElOAc/Hexane) to give (2S,6R)-4-(4-chloro-quinolin-7-ylmethyl)-2,6-dimethyl-3-oxo.piperazine-l- 
carboxylic acid benzyl ester (1 .04 g, 83 %). 

10 

R. (3S. 5R').iM'4-chioro-quinoiin-7-vlmethvi)-3.5- uiincliivi-L>ii)gia/.in-2-Oiic. 

A 33 % solution of hydrogen bromide in acetic acid (10 mL) is added to (2S,6R)-4-(4-chloro- 
quinolin-7-ylmethyl)-2,6-dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl ester (1.04 g. 2.38 mmol). 
The reaction is left to stir at room temperature for one hour. The reaction mixture is diluted with ethyl 
1 5 acetate and stirred vigorously to force the product to precipitate out of solution. The ethyl acetate is 
decanted off and the precipitate is purified on a silica gel column (1 % triethylamine/3 % 
methanol/methylene chloride) to 582 mg (81% yield) of (3S,5R)- l-(4-chloro-quinolin-7-ylmethyl)-3,5- 
dimethyl-piperazin-2-one as a white solid. 

20 FX AMPLE 64. HS 5SVl.(4-chloro-Quinolin-7-vlmethlvV4-r 3 - ( 5-chl oro-th inphen-2-vl)-allYl1-3,5- 
dimethvl-pipera7ine-2-one. 
and 

FVAMPT.F.65. (3S.5RVl-(4-chloro-qiiinolin-7-vi methlv-)-4-f3-(S-chloro-thiophen-2-yl)-allvl1-3,5- 

dimethvl-piperazine-2-one. 
25 The crude (3S,5RS)-l-(4-chloro-quinolin-7-ylmethyl)-3,5-dimethyl-piperazin-2-one (69 mg, 

0.20 mmol) obtained from above is dissolved in 1 mL of DMF. Potassium carbonate (76 mg, 0.60 
mmol) is added followed by the addition of 2-(3-bromopropenyl)-5-chloro-thiophene (56 mg, 0.24 
mmol). The reaction is left to stir overnight. The potassium carbonate is filtered off, and the crude 
material is purified. The two epimers are separated at this stage by preparative thin layer 
30 chromatography (80 % EtOAc/hexane) to give a major epimer (3S, 5R)-l-(4-chloro-quinolin-7- 

ylmethly)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3,5-dimcthyl-piperazine-2-one (25 mg, 26% yield) and a 
minor epimer HS. 5SV ! -r4-ch!oro-nuinolin-7-vimethlvV4.rVf<;-chloro-thiophen-2-vlVallvll-3. 5- 
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A. 4-(4-CvanobenzvlV3-oxopiDcrazine-l-carboxv lic acid benzyl ester. 

To a solution of 3-oxo-piperazine-l-carboxylic acid benzyl ester (3.0 g, 12.8 mmoi) and 4- 
bromomethyltolylnitrile(2.76 g, 14.1 mmol) in 135mLofTHF and ISmLofDMF at 0°C is added a 

5 60% dispersion in mineral oil of NaH (0.49 g, 12.8 mmol). After 5 hours, the solution is diluted with 
saturated NH.Cl and EtOAc. The organic layer is washed with H,0 and saturated NaCl. The organic 
layer is dried over MgS04, filtered and concentrated. The crude product is purified by column 
chromatography over silcia gel eluting with 20% EtOAc/CH.CU. The title compound is obtained as a 
white solid (4.01 g, 1 1 .4 mmol). 'H NMR (CDCl,, 300MHz) 5 7.62 (d, 2H), 7.39 (m, 7H), 5.14 (s, 2H), 

10 4.68 (s, 2H). 4.27 (s, 2H), 3.73 (m, 2H), 3.30 (m, 2H). 

R. 4-(4-Carbamimidovlbenzvl)-3-oxo-Piper a7ine-l-carboxvlic acid benzyl ester. 

A solution of 4-(4-cyanobenzyl)-3-oxopiperazine-l-carboxylic acid benzyl ester (2.4 g, 6.87 
mmol) in 30mL of pyridine and 3 ml of Et3N is saturated with H,S. The resulting mixture is sealed and 

15 stirred for 16 hours. After this time, the solution is concentrated. The residue is dissolved in 30 mL of 
acetone and methyl iodide (19.4 g, 137 mmol) is added. The solution is refluxed for 2 hours. After this 
time, the solution is concentrated. The residue is dissolved in MeOH (40 mL) and NH.OAc (5.0 g, 65 
mol) is added. The solution is reluxed for 3 hours. After this time, the solution is concentrated. The 
crude product is purified by RP-HPLC eluting in a gradient of CH3CN to 60% CH3CN/HP(0.1%TFA). 

20 The appropriate collected fractions are lyophilized to give the product as a white foam. MS (FAB) m/z 
367, (M+H). 



r. 4-r2-OxoDiperazin- 1 -vlmethyDben zamidine. 

To a solution of 4-(4.carbamimidoylbenzyl)-3-oxopiperazine-l-carboxylic acid benzyl ester (2.0 

25 g. 5.0 mmol) in 40 mL of MeOH and 4 mL of AcOH is added 10% Pd/C (0.4 g). The atmosphere above 
the reaction is replaced by hydrogen. After 4hours, the solution is filtered through a pad of Celite. The 
organic layer is concentrated. The resulting crude product .s purified by RP-HPLC eluting in a gradiem 
of 10% CH^CN/H.O (0.1%TFA) to 40% CH,CN/H,0 (0.1% TFA). The title compound is obtained as a 
white foam. 'H NMR (d^DMSO, 300 MHz) 6 9.3 (bs, 4H), 9.1 (bs, 2H), 7.83 (d, 2H), 7.42 (d, 2H), 4.78 

30 (s, 2H), 3.80 (s, 2H), 3.44 (m, 2H). 3.32 (m, 2H). 



FXAMPI F 6'' l-f2-Aminoqiiinolin-^i-vlniethynr!P?r??'"-2-one 
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To a solution of 3-oxopiperazine-l-carboxylic acid benzyl ester (4.65 g, 19.8 mmol) and 6- 
bromomethyl-2-chloroquinoline (5.40 g, 21.0 mmol) in 80 mL of a 3:1 mixture of THF:DMF at OX is 
added sodium hydride (0.81 g, 20.2 mmol, 60% mineral oil dispersion). The resulting mixture is stirred 
for 1 hour at 0°C then at room temperature for 1 8 hours. The reaction mixture is quenched with 
saturated NH4CI solution, then diluted with EtOAc. The organic layer is washed sequentially with IN 
HCI, water, saturated NaHCOa and saturated NaCl, then dried over MgS04, filtered and concentrated. 
The crude product is triturated in Et,0/hexanes/EtOAc and filtered to afford the title compound (6.96 g, 
17.0 mmol) as a white solid. 'H NMR (CDCI3, 300 MHz) 5 8.08 (d, IH), 8.00 (d, IH), 7.69 (s, IH), 7.63 
(dd, IH), 7.41 (d, IH), 7.35 (s, 5H), 5.15 (s, 2H), 4.78 (s, 2H), 4.28 (s, 2H), 3.70 (m, 2H), 3.32 (bs, 2H). 

5. 4-(2-Phenoxvquiiiulin-6-viint:t!ivlV3-u\uuiuciazliic-l-carboxvliC acici benzyl estei. 

A mixture of phenol (15.1 g, 160 mmol) and 4-(2-chloroquinolin-6-ylmethyl)-3-oxopiperazine- 
1-carboxylic acid benzyl ester (6.60 g, 16.1 mmol) is melted together at 70°C until a homogeneous 
mixture is obtained. Potassium hydroxide (3.15 g, 56.1 mmol) is added and the resulting mixture is 
heated overnight at 120°C. After 24 hours, the brown/black residue is cooled to room temperature, 
diluted with CH2CI2 and stirred with IN NaOH (100 mL) for 30 minutes. The two layers are separated 
and the aqueous layer is extracted with CH.CU. The combined organic layers are washed with IN 
NaOH, saturated NaCl, dried over Na2S04, filtered and concentrated. The crude title compound (6.92 g, 
14.8 mmol) is obtained as a beige foam and used in the subsequent step without further purification. 
'H NMR (CDCI3, 300 MHz) 5 8.07 (d, IH), 7.76 (d, IH), 7.63 (s, IH), 7.50 (dd, IH), 7.42 (m, 2H), 7.34 
(m, 6H), 7.25 (m, 2), 7.09 (d, IH), 5.14 (s, 2), 4.75 (s, 2H), 4.27 (s, 2H), 3.66 (m, 2H), 3.30 (bs, 2H). 

C. 4-(2-AminoQuinolin-6>vlmethvn-3-oxopiperazine-l-carboxvlic acid benzvl ester 

A mixture of ammonium acetate (18.7 g, 242 mmol) and 4-(2-phenoxyquinoiin-6-ylmethyl)-3- 
oxopiperazine-l-carboxylic acid benzyl ester (6.92 g, 14.8 mmol) is heated overnight at 150°C. After 2 
hours, an additional 3 g of ammonium acetate is added and the heating is continued. After 5 hours, the 
mixture is cooled to room temperature, diluted with CH.CK and stirred with IN NaOH (100 mL) for 30 
minutes. The two layers are separated and the aqueous layer is extracted with CH.CU. The combined 
organic layers are washed with IN NaOH, saturated NaCl, dried over Na.SO^, filtered and concentrated 
The crude mixture of the title compounds (5.50 g, 14.1 mmol) is obtained as a beige foam and used in tl 
subsequent step without further purification. 

Maior component ^I-r?^nminoouinoiin-A-vlmeThv1 Wnxnpipcrnzine- 1 -carhoxviic ncid henzvl 
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Minor component (3-oxo-4-(2-oxo-l,2-dihydroquinolin-6-yimethyl)pipera2ine-l-carboxylic acid 
benzyl ester): 'H NMR (CDCI3, 300 MHz) 5 7.75 (d, 1 H), 7.48 (m, 2H), 7.37 (m, 6H), 6.70 (d, 1 H), 5.14 
(s, 2H), 4.66 (s, 2H), 4.26 (s, 2H), 3.66 (s, 2H), 3.30 (s, 2H). 

D. 1 -(2- Aminoquinolin-6-vlmethvnpiperazin-2-one. 

To a solution of a mixture of 4-(2-aminoquinolin-6-ylmethyl)-3-oxopiperazine-l-carboxylic acid 
benzyl ester and 3-oxo-4-(2-oxo-l ,2-dihydro-quinolin-6-ylmethyl)piperazine- 1-carboxylic acid benzyl 
ester(5.50g, 14.1 mmol) in 100 mLoflO:l MeOH/HOAc is added a catalytic amount of 10% palladium 
on activated carbon. The heterogenous mixture is hydrogenated at room temperature under a balloon of 
H, for 18 hours. The reaction mixture is filtered through a pad of Celite, washed with MeOH, and the 
filtrate is conccmrated in viicuu. The crude mixiure of products is purified by RF-HPLC eiuting in a 
gradient of 2% CH,CN/H,0 (0.1% TFA) to 20% CH3CN/H:O(0.l% TFA) and the appropriate product 
fractions are concentrated in yacuo to provide l-(2-aminoquinolin-6-ylmethyl)-piperazin-2-one 
ditrifluoroacetate (2.64 g, 5.45 mmol) as the major product in the form of a white solid. 'H NMR (d*"- 
DMSO, 300 MHz) 5 8.78 (bs, 2H), 8.31 (d, IH), 7.80 (s, IH), 7.66 (m, 2H), 7.08 (d, IH), 4.70 (s, 2H), 
3.84 (s, 2H), 3.46 (bs, 4H). MS m/z 256, [M+]. Elemental analysis calculated with 0.25 mol of H^O cal. 
C-44.25%,H=3.82%,N=n.47%, found C=44.23%, H=3.76%. N=l 1 .23%. 

The minor by-product 6-(2-oxo-piperazin-i-ylmethyl)-lH-quinolin-2-one(0.62 g, 1.28 mmol) is also 
isolated from the RP-HPLC separation as a white solid 'H NMR (d^DMSO, 300 MHz) 5 11. 76 (bs, IH), 
9.30 (bs, 2H), 7.85 (d, IH), 7.55 (s, IH), 7.42 (d, IH), 7.28 (d, IH), 6.50 (d, IH), 4.60 (s, 2H), 3.80 (s, 
2H), 3.38 (bs, 4H). MS m/z 257, [M+]. Elemental analysis calculated with 0.5 mol of H.O cal. 
C=43.72%, H=3.68%,N=8.50%, found C=43.70%, H-3.62%, N=8.61%. 

EXAMPLE 68. 1 -(l-Aminoisoquinolin-6-vlmethvnpiper azin-2-one. 

The title compound is prepared as described in EXAMPLE 67 substituting 6-bromomethyl-l- 
chloroisoquinoline for bromomethyI-2-chloroquinoiine. 'H NMR (d6-DMSO, 300 MHz) 5 (9.18 (bs, 
2H), 8.53 (d, IH), 7.81 (s, IH). 7.63 (m, 2H), 7.14 (d, HI), 4.77 (s, 2H). 3.88 (s, 2H), 3.50 (m, 4H). 

EXAMPLE 69. 2-(2-Oxopiperazin-l-vlmethvnDvrrolol3.2-c1pvridin-l-carboxvlic acid tert-butvl e ster. 

A. 3-Iodopvridin-4vlamine. 

A solution of potassium iodide (19.48 g, 117.4 mmol) and iodine (18.37 g, 72.3 mmol) in water 
f77 mL) is added dropwise via an addition funnel to a rcfluxinc sohition c^f 4-aminopvridine (^2 \ e. Q7 J 

.oinoincfj organic ia\urb arc uasnca wiih saturated sodium iniosultatc soiuiton (.>\j aud nrine men dnca 
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over MgSO^, filtered and concentrated to give the title product (8.37 g, 38.0 mmol) and a trace of the di- 
iodo compound as an yellow/orange solid. This material is used in the subsequent step without further 
purification. 'H NMR (CDCI3, 300 MHz) 6 8.70 (s, IH), 8.10(d, IH), 6.55(d, IH), 4.60 (bs, 2H). 

B. (3-IodoDvridin-4-vn-carbamic acid tert-biit\^l ester. 

Di-tert-butyl dicarbonate (20.7 g, 94.8 mmol) is added to a solution of 3-iodopyridin-4-ylamine 
(19.0 g, 86.4 mmol) in THF (86 mL). The resulting solution is stirred for 2 hours at room temperature 
then concentrated. The residue is diluted with ethyl acetate and washed with saturated sodium 
bicarbonate solution and brine. The organic layer is dried over MgSO^, filtered and concentrated. The 
residue is purified by column chromatography eluting with 1% EtOAc/CH.Cl, to give the title product 
and a small amount of the BOC-protected di-iodo compound. Trituration of the mixture with 
ether/hexane removes the undesired compound leaving the title product in the solution. Filtration of the 
solid and concentration of the filtrate yields the title product (1 8.95 g, 59.2 mmol). 'H NMR (CDCI3, 
300 MHz)6 8.75 (s, IH), 8.35 (d.lH), 8.1 (d, IH), 7.0 (bs, IH), 1.55 (s, 9H). 

C. 3-Oxo-4-Drop-2-vnvlpiperazine-l-carboxvlic acid benzyl ester. 

Sodium hydride (0.82 g, 23.0 mmol, 60% mineral oil dispersion) is added to a solution of 4- 
benzyioxycarbonylpiperazin-2-one (5.13 g, 21.9 mmol) in THF/DMF (75 mL, 3/1 v/v) at 0°C . The 
mixture is stirred for 5 minutes, then propargyl bromide (3.7 mL, 41.5 mmol) is added dropwise. The 
resulting solution is stirred for 1 hour then brought to room temperature and stirred for 2 hours. The 
reaction is quenched with saturated ammonium chloride solution then diluted with ethyl acetate and 
washed with water (4x) and brine. The organic layer is dried over MgSO^, filtered and concentrated to 
dryness. The residue is purified by column chromatography eluting with 5% MeOH/CHXl. to give the 
product (5.96 g, 21.9 mmol) as a white solid. 'H NMR (CDCl,, 300 MHz) 5 7.3 (m, 5H), 5T2 (s, 2H), 
4.25 (s,2H), 4.16 (s, 2H), 3.75 (m, 2H), 3.47 (m, 2H), 2.22 (s, IH). 

D. 2-(4-Benzvloxvcarbonvl-2-oxopiperazin-l-vlmethvr)pvrrolor3,2-c1o vridin-l-carboxvlic acid tert^ 
butyl ester. 

Pd(PPh3)2Cl, (0.29 g, 0.41 mmol), Cul (0.05 g, 0.25 mmol) and triethylamine (4.6 mL, 32.9 
mmol) is added to a solution of 3-oxo-4-prop-2-ynylpiperazine-l -carboxylic acid benzyl ester (2.24 g, 
8.23 mmol) and (3-iodopyridin-4-yl)-carbamic acid tert-butyl ester (2.63 g, 8.23 mmol) in DMF (30 ml 



brine. Ihe organic layer is dncd over MgSO,. filtered and concentrated in vacuo. The resulting solid i 
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purified by column chromatography eiuting with a gradient of 2% MeOH/CH^CUto 5% MeOH/ CH.CUto 
give the product (2.93 g, 6.3 1 mmol) as a white solid. 'H NMR (CDCI3, 300 MHz) 6 8.75 (s, IH), 8.4 
(d, IH), 7.85 (d, IH), 7.35 (m, 5H), 6.38 (s, IH), 5.2 (s, 2H), 5.00 (s, 2H), 4.29 (s, 2H), 3.85 (m, 2H), 
3.52 (m, 2HX 1-7 (s, 9H). Ion spray MS, [M+Hr= 465. 

E. 2-(2-Oxopiperazin- 1 -vlmethvl )pvrrolo[3,2-clpvridin- 1 -carboxvlic a cid tert-butvl ester. 

Palladium black ( 1 . 1 g, 10.3 mmol) is added to a solution of 2-(4-benzyloxycarbonyl-2-oxo- 
piperazin-l-ylmethyl)pyrTolo[3,2-c]pyridin-l-carboxyiic acid tert-butyl ester (1.7 g, 3.7 mmol) in 
HCO,H/MeOH (45 mL, 4,4% solution). After 40 minutes the catalyst is filtered through Celite and 
washed with MeOH. The filtrate is concentrated in vacuo to remove methanol then the resulting solution 
is diluted with methylene chloride and washed with saturated sodium bicarbonate, and brine. The 
organic layer is dried over MgS04, filtered and concentrated to dryness. The resulting solid is purified 
by column chromatography eiuting with a gradient of 5% MeOH/CH.CK to 10% MeOH/CHXi^ to give 
the product (0.8 g, 2.5 mmol) as a pale yellow foamy solid. 'H NMR (CDCI3, 300 MHz) 5 8.78 (s, 1 H), 
8.40 (d, lH),7.9(d, lH),6.48(s, IH), 4.98 (s, 2H), 3.7 (s, 2H),3.51 (t,2H),3.40 (t, 2H), 1.91 (bs, IH), 
K70 (s, 9H). 

EXAMPLE 70. 2-(5-(±)-Methoxvcarbonvl-2-oxo-Dit)erazin- l-vlmethvl)-pvrrolor3.2-c1pyridine-.!.:. 
carboxvlic acid tert-butvl ester. 

A. 2-Benzvloxvcarbonvlamino-3-(prop-2-vnvlaminoVpropionic acid methvl ester. 

Propargyl bromide ( 1 .6 niL, 1 4.4 mmol) is added to a solution of 3-amino-2- 
benzyloxycarbonylamino-propionic acid methyl ester hydrochloride (4.0 g, 13.9 mmol) and 
triethylamine (4.1 mL, 29.4 mmol) in THF (46 mL). The resulting mixture is heated to 50°C and stirred 
overnight then cooled to RT and concentrated in vacuo. The crude residue is diluted with methylene 
chloride, washed with saturated NaHCO.and brine then the organic layer is dried over MgSO^, filtered 
and concentrated in vacuo. The crude material (4.0 g) is taken on to the subsequent step without further 
purification. 'H NMR (CDCI3, 300 MHz) 6 7 25-7.30 (m, 5H), 5.75 (bs, IH), 5.20 (s, 2H), 4.45 (bs, IH), 
3.80 (s,3H), 3.75 (m, 1H),3.31 (s, 2H). 3.08 (dd, lH),2.98(dd, lH),2.20(t, IH). El MS, [M-Hr-291 . 

B. 2-Benzvioxvcarbonv)amino-3-(bromoact\l~pron-2-vnvl-amino )-nropionic acid methvl ester. 



nates out IS tlltcrcd and the liltrate is coiKcntrated to give a >ellou oil 1 lie crude product 
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purified by chromatography elutmg with a gradient of 40% EtOAc/hexanes to 50% EtOAc/hexanes to 
yield the title product (2.1g, 5.12 mmol) as an oil. 'H NMR {CDCi3, 300 MHz) 6 7.30 (m, 5HX 5.70 (d, 
IH), 5.10 (s, 2H), 4.63 (m, IH), 4.15 (d, 2H), 4.00 (m, IH), 3.80 (s, 3H), 3.75 (s, 2H), 3.70 (dd, IH), 2.27 
(bs, IH). Ion spray MS, [M+H]^-4 11, 413, Br pattern. 

C. 5-Oxo-4-Drop-2-vnvl-piperazine-K2-dicarboxvlic acid 1 -benzyl ester 2- mcthvl ester. 

Sodium hydride (0.20 mg, 4.9 mmol) is added to a solution of 2-benzyloxyca^bonyiamino-3- 
(bromoactyl-prop-2-ynyl-amino)-p^opionic acid methyl ester (2.0 g, 4.8 mmol) in THF (50 mL) at 0°C. 
The solution is stirred for 40 minutes then quenched with saturated NH4CI solution. The reaction 
mixture is concentrated in vacuo then diluted with CH.CUand washed with brine. The organic layer is 
dried over , niiered and concentrated in vacuo. Tne crude product is puritled by chromatography elutmg 
with 50% EtOAc/hexanes to give the title product (1 .4 g, 4.1 mmol). 'H NMR (CDCl^, 300 MHz) 5 7.30 
(m, 5H), 5.20 (s,2H), 5.10 (m, lH),4.30(dd, 1H),4.25 (d, 2H), 4.08 (m, 1H),4.00 (dd, lH),3.78(dd, 
IH), 3.78 (s,3H), 2.25 (t, IH). 

D. 2-(5-(±VMethoxvcarbonvl>2-oxo-piperazin-l-vlmethv]Vpvrrolor3 .2-c1pvridine-l-carboxvlicacid 
tert-butvl ester. 

'HNMR (CDCI3, 300 MHz) 5 8.75 (s, IH), 8.41 (d, IH), 7.90 (d, IH), 6.42 (s, IH), 5,00 (AB, 
2H), 3.85-3.93 (m, 2H), 3.78 (s, 3H), 3.70-3.81 (m, 3H), 1.65 (s, 9H). Ion spray MS, [M+Hr=389. 

EXAMPLE 71. 2-(2-(±VMethoxvcarbonvl-6-oxo-piperazin-l-vlmcth vn-Pvrrolor3,2-c]pvridine-l- 

carboxvlic acid tert-butvl ester. 

'HNMR(CDCl3, 300 MHz) 5 8.81 (s, 1H),8.43 (d, IH), 7.90 (d, IH), 6.48 (s, IH), 5.63 (d, IH), 
4.40 (d, lH),4.20(m, 1 H), 3.78 (s, 3H), 3.70 (d, lH),3.52(d, lH),3.33(dd, lH),2.92(s, IH), 1.55 (s, 
9H)- Ion spray MS, [M+H r=389. 

EXAMPLE 72. l-(4-Aminoauinazoltne-7-vh rtethvnpipcrazine-2-onc. 

A. 4-(4-ChlQroquinazoline-7-vlmethvl)-3-oxopiperazine-l-carboxvlic acid tert-butvl ester. 

To a solution of 3-oxopiperazine-l-carboxylic acid tert-but>'l ester (3.93 g, 19.6 mmol) and 7- 
bromomethvM-chloroqumazoline, EXAMPLE 7, (5.0 19.6 mmol) in 150 mL of THF and 15mLof 
DMF at O^C is added a 60% dispersion in mineral oil of NaH fO 1^6 mmoH The solution is stirred 
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H.O, and saturated NaCl, dried over MgS04, filtered and concentrated. The title compound is obtained 
as a white solid (5A g, 13.4 mmol). MS (FAB) m/z 377, 379, (M+H), chlorine pattern. 

B. 4-(4-Aminoquinazoline-7-vlmethvl-3-Qxopiperazine-l -carboxylic acid tcrt-butyl ester. 

5 A solution of 4-(4-chloroquinazoiine-7-ylmethyl)-3-oxopiperazine-l-carboxylic acid tert-butyl 

ester (1,84 g, 4.9 mmol) in 120 mL of ethanol is saturated with NH, gas. To the resulting solution is 
added acetic acid (0.03 mL). The solution is heated to reflux. After 16 hours, the solution is 
concentrated. The resulting solid is dissolved in CiUCU and the inorganic salts are filtered off The 
organic solution is concentrated. The resulting solid is triturated with EtOAc. The title compound is 

10 obtained a a white solid (1 .59 g, 4.5 mmol). MS (FAB) m/z 356, (M+H). 

C. l-(4-Aminoquinazoline-7-ylmethvl)piperazine-2-one. 

A solution of 4-(4-aminoquinazoline-7-ylmethyl)-3-oxo-piperazine-l-carboxylic acid tert-butyl 
ester (1.92 g, 5.4 mmol) in EtOAc (200 mL) at 0 °C is saturated with HCl gas. The solution is stirred at 
1 5 O^'C for 4 hours. After this time, the solution is concentrated. The title compound is obtained as a white 
solid (1 .79 g, 5.4 mmol). 'H NMR (d^DMSO, 300 MHz) 6 9.9 (bs, 3H), 9.7 (bs, 2H), 8.8 (s, IH), 8.46 
(d, IH), 7.72 (s, IH), 7.61 (d, IH), 4.78 (s, 2HX 3.83 (s, 2H), 3.4 (m, 4H). 

Example 73. l-(4-Amino-thienor2,3-d1pvrimidin-6-vlmethvlVpiperazin-2-one. 

20 

A. l-(4-Amino-thienor2.3-d1pvrimidin-6-vimethvn-3-oxo-piperazine-l-carboxvlic acid tert-butvl ester. 

The title compound is prepared as described in EXAMPLE 72, Part A, substituting 6- 
bromomethyl-4-chlorothieno[2,3-d]pyrimidine. for 7-bromomethyl-4-chloroquinazoline. Followed by 
treatment as described in EXAMPLE 72, Part B, the title compound is obtained. 'H NMR (CD3OD, 300 
25 MHz) 5 8.22 (s, IH), 7.35 (s, IH), 5.48 (s, 2H), 4.10 (s, 2H), 3.60 (m, 2H), 3.40 (m, 2H), 1.45 (s, 9H). 
MS (ion spray), 364, (M+H). 

B. l-f4-Amino-thienor2,3-d1pvrimidin-6-vlmethyl)-piperazin-2-one. 

The title compound is obtained by treatment of l-(4-amino-thieno[2,3-d]pyrimidin-6-ylmethyl)- 
30 3-oxo-piperazine-l-carboxylic acid tert-butyl ester as described in EXAMPLE 72, Part C. MS (El), 
2634, (M+). 
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The title compound is prepared as described in EXAMPLE 72, Part A, substituting 3- 
oxopiperazine-l-carboxylic acid benzyl ester for 3-oxopiperazine-l-carboxylic acid tert-butyi ester and 
4-(3-bromopropyl)-piperidine-l-carboxylic acid tert-butyl ester for 7-broniomethyI-4-chloroquinazoline. 
The title compound is obtained as a white foam. 'F^ NMR (CDCl,, 300MHz) 5 7.38 (m, 5H), 5.12 (s, 
5 2HX 4.18 (m, 4H), 3.73 (m, 2H), 3.33 (m, 4H), 2.66 (m, 2H), 1.58 (m, 6H), 1.42 (s, 9HK 1.38 (m, 3H). 

B. 4-F3-(2-Qxo-piperazin-l-vl)-propvll-piperidine-l-carboxvlic acid tert-butvl ester. 

4-[3-( I -tert-butoxycarbonyl-piperidin-4-yl)-propyl]-3-oxo-piperazine- 1 -carboxyiic acid benzyl 
ester is treated as described in EXAMPLE 67, Part D, to give the title compound as an oil. 

10 

EXAMPLE 75. I -(4-AniiMO-quinazo!irie-7-v}n'iethvi)-3-inelhoxvmeinvi-piperazine-2-one. 

A. 2-MethoxvmethvN3-oxo-piperazine-l-carboxvlic acid benzyl ester. 

To a solution of 2-oxo-3-{S)-methoxymethylpiperidine (5.36g, 19.3mmol), EXAMPLE 41, in 
15 200mL of 10:1 THF:DMF is added 2-(benzhydrylidene-amino)-4-bromomethyl-benzonitrile (12.6g, 

60%purity, 19.3mmol), prepared as in EXAMPLE 13. The solution is cooled to 0°C. To the solution is 
added NaH (0.77g of a 60% dispersion in mineral oil, 19.3mmol). The solution is stirred for 16 hours. 
After this time, IN HCI is added until the pH=L The solution is stirred for 1 hour. After this time, the 
solution is diluted with EtOAc. The organic layer is washed with water and sat, NaCl. The organic layer 
20 is dried over MgS04, filtered and concentrated under vacuum. The resulting crude product is purified by 
column chromatography eluting with a gradient of 20%EtOAc/CH,CK to 40%EtOAc/CH2CU. The title 
compound (6.8g, 16.7mmol) is obtained as a white solid. 'H NMR (CDCI3, 300MHz) 6 7.34 (m, 5H), 
6.61 (m, 2H),5.13 (AB, 2H), 4.76 (m, IH), 4.40 (AB, 2H), 4.08 (m, 5H), 3.74 (m, 2H), 3.32 (m, IH), 
3.30 (s,3H), 3.10 (m, IH). 

25 

B. 4-(4-Amino-quina/olin-7-vlmethvn-2-methoxvmethvl-3-oxo-piperazine-l-carboxvlic acid benzvl 
ester. 

To a solution of 2-methoxymethyl-3-oxo-piperazine- 1 -carboxyiic acid benzyl ester {6.8g, 
16.7mmol) in lOOmL of ethanol is added triazine (2.2g, 26.4mmol) and acetic acid (1 .6g,26.4mmol). 
30 The solution is heated to a reflux. After 36h, the solution is concentrated. The resulting crude product is 
purified by column chromatography eluting with a gradient of 2%MeOH/CH2CL to 5% MeOH/CH.CU. 
The title compound (5.82. 13.3mmol) is obtained as a white solid 'H NMR (CDCl-. "^OOMH/^ 8 8 
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C. U(4-Amino-quinazoline-7-vlmethvlV3-methoxvmethvl-pipera7ine-2-one. 

To a solution of 2-methoxymethyl-3-oxo-piperazine-l-carboxyiic acid benzyl ester (5.8g, 
13.3mmol) in 50mL of acetic acid is added dropwise, 20mL of a 30%HBr in AcOH solution. The 
solution is stirred for 1 hour. After this time, the solution is concentrated. The resulting crude product i 
purified by column chromatography eluting with CH.Cl,:MeOH:NH40H (20:5: 1 ). The title compound 
(2.0g, 6.6mmol) is obtained as a white solid. 'H NMR (d'-DMSO, 300MHz) 5 8.60 (s, IH), 7.72 (m, 
2H),7.48 (d, IH), 5.60 (bs, 2H), 4.72 (AB, 2H), 3.87 (m, 2H), 3.71 (m, IH), 3,42 (m, IH), 3.40 (s, 3H), 
3.19 (m, 2H), 3.02 (m, IH). MS (ion spray) m/z 302, (M+H). 

EXAMPLE 76. iM'4-Aminuguiiiazuline-7-virTiethviV3-butvl-pip erazine-2-one. 

The title compound is prepared as described in EXAMPLE 75, substituting 2-butyl-3-oxo- 
piperazine-l-carboxylic acid benzyl ester. Example 42, for 2-methoxymethyl-3-oxo-piperazine-l- 
carboxylic acid benzyl ester. 'H NMR (CD3OD, 300MHz) 5 8.35 (s, IH), 8.09(d, IH), 7.54(s, IH), 
7.41 (d, IH), 4.74 (s,2H), 3.43 (m,2H),3.28 (m, lH),3.09(m, 1H),2.95 (m, IH), 1.92 (m, IH), 1.70 
(m, IH), 1.39 (m,4H), 0.93 (m,3H). MS (ion spray) m/z 3 14, (M+H). 

EXAMPLE 77. l-('4-Aminoquinazoline-7-vlmethvl)-3-ethvl-piper azine-2-one. 

The title compound is prepared as described in EXAMPLE 75, substituting 2-ethyl-3-oxo- 
piperazine-l-carboxylic acid benzyl ester r, Example 43, for 2-methoxymethyl-3-oxo-piperazine-l- 
carboxylic acid benzyl ester. 'H NMR (CD.OD, 300MHz) 5 8.36 (s, 1 H), 8. 1 1 (d, 1 H), 7.57 (s, 1 H), 
7.42(d, IH), 4.78 (s,2H), 3.40 (m,2H),3.29 (m, lH),3.11(m, lH),2.98(m, lH),2.00(m, IH), 1.77 
(m, IH), 1.20 (m, 3H). MS (ion spray) m/z 286, (M+H). 

EXAMPLE 78. 1 -(4-Aminoauinazoiine-7-vlmethvr)-3-pr opvl-piperazine-2-one. 

The title compound is prepared as described m EXAMPLE 75, substituting 2-propyU3-oxo- 
piperazine-l-carboxylic acid benzyl ester. Example 44, for 2-methoxymethyl-3-oxo-piperazine- l- 
carboxylic acid benzyl ester. 'H NMR (CD3OD, 300MHz) 5 8.36 (s, lH),8.13(d, lH),7.60(s, IH), 
7.47 (d, IH), 4.78 (s,2H), 3.44 (m, 2H), 3.30(m, IH), 3.11(m, lH),2.97(m, IH), 1.98 (m, IH), 1.72 
(m, IH), 1.50(m,2H), 0.97(m, 3H). MS (ion spray) m/z 300, (M+H). 

EXAMPLE -TQ l-M-A mino <iuinazolinc-7-ylmeth\n^^ 



lie acid Den/>i cstci. M NMK tL U.oD. .U)OMli/t o S..w i 8.0," la, iM). is, ill). 



wo 99/37304 



PCT/US99/0I682 



126 

7.40 (d, IH), 4.79 (AB, 2H), 3.90 (m, IH), 3.72 (m, IH), 3.68 (m, IH), 3.52 (m, 2HX 3.36 (m, 2H), 3.20 
(m, IH), 3.00(m, IH), 1.92 (m,3H). MS (ion spray) m/z 3 16, (M+H). 

EXAMPLE 80. 1 -(4-Amino-quinazQlinc-7-vlmethvl)-3-methvl-piperazine-2-one. 

The title compound is prepared as described in EXAMPLE 75, substituting 2-methyl-3-oxo- 
piperazine-l-carboxylic acid benzyl ester, E.xample 46, for 2-methoxymethyl-3-oxo-piperazine-l- 
carboxylic acid benzyl ester. 'H NMR (CD^OD, 300MHz) 5 8.36 (s, IH), 8.11 (d, IH), 7.57(s, IH), 
7.44 (d, 1H),4.79(AB, 2H), 3.58(m, IH), 3.47(m, 1H),3.31 (m, lH),3.12(m, lH),3.00(m, IH), 1.41 
(d, 3H). MS (ion spray) m/z 272, (M+H). 

EXAMPLE 8L 1n^4-Amino-quIim/.uliiie-7-y]mcihvrf-3-benzvi-piperazine-2-one. 

The title compound is prepared as described in EXAMPLE 75, substituting 2-benzyi-3-oxo- 
piperazine-l-carboxylic acid benzyl. Example 47, ester for 2-methoxymethyl-3-oxo-piperazine-l- 
carboxylic acid benzyl ester. 'H NMR (CD3OD, 300MHz) 5 8.35 (s, IH), 8.09 (d, IH), 7.57 (s, IH), 
7.38 (d, IH), 7.27 (m, 5H), 4.74 (AB, 2H), 3.76 (m, IH), 3.47 (m, IH), 3.30 (m, 3H), 3.08 (m, IH), 2.96 
(m, IH). MS (ion spray) m/z 348, (M+H). 

EXAMPLE 82. l-(4-Amino-quinazoline-7-vlmethvl)-3-(l-methoxvethvn-piperazine-2-onc. 

The title compound is prepared as described in EXAMPLE 75, substituting 2-( l-methoxyethyl)- 
3-oxo-pipe^azine-l-carboxyiic acid benzyl ester. Example 48, for 2-methoxymethyl-3-oxo-piperazine-l- 
carboxylic acid benzyl ester. This compound is isolated as the bis hydrobromide salt, 'H NMR 
(CD3OD, 300MHz) 6 8.70 (s, IH), 8.40 (d, IH), 7.88 (s, IH), 7.71 (d, IH), 4.94 (AB, 2H), 4.30 (m, 2H), 
3.76 (m, IH), 3.68 (m, 3H), 3.36 (s, 3H), 1.42 (d, 3H). MS (ion spray) m/z 316, (M+H). 

EXAMPLE 83. l-(4-Amino-quinazoline-7-vlmethvn-3.3-dimcthyl-piperazinc-2-onc. 

The title compound is prepared as described in EXAMPLE 75, substituting 2,2-dimethy!-3-oxo- 
piperazine-1 -carboxylic acid benzyl ester. Example 49, for 2-methoxymethyl-3-oxo-pipcrazinc-l- 
carboxylic acid benzyl ester. 'H NMR (d'-DMSO, 300MHz) 5 8.34 (s, IH), 8.12(d, 1 H), 7.72 (bs, 2H), 
7.41 (s, IH), 7.26 (d, IH), 4.60 (s, 2H), 3.33 (m, 2H), 2.98 (m, 2H), 1.27 (s, 6H). 

EXAMPLE 84. l-(4-Amino-quinazoline-7-vlmethvl)-3-isopropvl-piperazine-2-one. 

The title compound is prepared as described in FXAMPI .F 7S, substitutine 2-isonropvU^-o\o- 
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7.42 (s, IH), 7.27 (d, IH), 4.60 (AB, 2H). 3.23 (m. 2H), 3.05(m, IH), 2.79 (m, IH), 2.34 (m. IH), 0.92 (s. 
3H),0.80 (s,3H). 

FX AMPLE 85. l-(4-Amino-quinazoline-7-vlmethvlV3-i sobutvl-piperazine-2-one. 

The title compound is prepared as described in EXAMPLE 75, substituting 2-isobutyl-3-oxo- 
piperazme-l-carboxylic acid benzyl ester. Example 51, for 2-melhoxymethyl-3-oxo-piperazine-l- 
carboxylic acid benzyl ester. 'H NMR (d"-DMSO. 300MHz) 5 8.65 (s, 1 H), 7.70 (m, 2H), 7.48 (m, 1 H), 
5.61 (m,2H). 4.82 (m, 1H),4.65 (m. IH),3.52(dd, lH),3.37{m, IH), 3.18 (m, 211), 2.98 (m, IH), 1.92 
(m, IH), 1.76 (m, IH), 1.59 (m, 2H), 0.95 (m, 6H). 

0 

F X A MPLE 86. i-(4-Amino-auinazoiine-7-vlmethviV3-t'2 - meihoxvethvi) i-piperazine-2-onc. 

The title compound is prepared as described in EXAMPLE 75, substituting 2-(2-methoxyethyi)- 
3-oxo-piperazine-l-carboxylic acid benzyl ester, Example 52, for 2-methoxymethyl-3-oxo-piperazine-l- 
carboxylic acid benzyl ester. 'H NMR (d^DMSO, 300MHz) 5 8.32 (s, IH), 8.13 (d, IH), 7.70 (bs, 2H), 
5 7.42 (s, IH), 7.28 (m, IH), 4.60 (m, 2H), 3.32 (m, 8H), 3.11 (m, IH), 2.95 (m, IH), 2.78 (m, IH), 2.07 
(m, IH), 1.72 (m, IH). 

FX AMPLE 87. l-(4-Amino-ouinazoline-7-vlmethvl V 3-methoxvmethvl-6-methvl-piperazine-2-one. 

The title compound is prepared as described in EXAMPLE 75, substituting 2-methoxymethyl-5- 
10 methyl-3-oxo-piperazine-l-carboxylic acid benzyl ester. Example 53, for 2-methoxymethyl-3-oxo- 
piperazine-l-carboxylic acid benzyl ester. 'H NMR (CD3OD, 3OOMH2) 5 8.72 (s, IH). 8.32 (d, IH), 
7.78 (m. 2H), 5.11 (m, IH), 4.81 (m, IH), 4.42 (m, IH), 4.13 (m, IH), 4.04 (m, IH), 3.74 (m, 2H), 3.52 
(m, IH), 3.43 (s,3H), 1.34 (d,3H). 

25 EXAMPLE 88. GS.5RS)-l-^4-amino-auinazolin-7-vl m ethvlV3.5-dimethvl-pipera7.in-2-one. 

A (7S, 6R<^V4.|3-(benzhyHrvl-nmino)-4-rv,inn-henzvn - 2 6-dimethvi-3-oxo-piperazine-l-carboxYlic 
acid benzyl ester. 

To a solution of the (2S.6RS)-2,6-dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl ester 
30 ( 1 .98 g, 7.56 mmol in 20 mL of tetrahydrofuran and 2 mL of DMF is added sodium hydride (60%, 289 
mg, 12.6 mmol) at 0°C. The reaction is stirred for one hour at room temperature and the 2- 
hen7hvdr^■lidcnc-aminoV4-bromomethvl-hen(,nitrilc (4 24 mc. 1 1 34 mmoiV Example 1 3. is added 



llovsea. 1 lie crude pro 
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4-[3-(benzhydryl-amino)-4-cyano-benzyl]-2,6-dimethyl-3-oxo-piperazine- 1 -carboxylic acid benzyl ester 
(2.6 g, 65%). C35H3,N403 MS m/z: 557. 

B. (2S.6RS)-4-(3-amino)-4-cvano-benzvl)-2,6-dimethvl-3-oxo-piperazine-l -carboxylic acid benzyl 
5 ester. 

(2S,6RSH-[3-(Benzhydryl-amino)-4-cyano-benzyl]-2,6-dimethyl-3-oxo-piperazine-l- 
carboxylic acid benzyl ester (2.6 g, 5.21 mmol) is dissolyed in 100 mL of ethyl acetate and cooled to 
O^'C. A 12N solution of hydrochloric acid (0.5 ml, 6.0 mmol) is added dropwise. The deprotection is 
complete in thirty minutes. The reaction mixture is washed with 10 % sodium bicarbonate. The ethyl 
10 acetate layer is dried with magnesium sulfate, filtered and condensed. The resulting residue is purified 
by tlash colunm (SiO., 60 % ethyl acetate/hexane) to give the product (2S,6KS)-4-(3-ammo)-4-cyano- 
benzyl)-2,6-dimethyI-3-oxo-piperazine-l -carboxylic acid benzyl ester (2.03 g, 99 %). 

C. (2S.6RS)-4-f4-Amino-quinazolin-7-vlmethylV2,6-dimethvl-3-oxo-piperazine-l -carbox ylic acid 
15 benzyl ester. 

Glacial acetic acid (0.9 ml, 15.54 mmol) and 1,3,5-triazine (840 mg, 10.36 mmol) is added to a 
solution of (2S,6RS)-4-(3-amino-4-cyano-benzyl)-2,6-dimethy!-3-oxo-piperazine- 1 -carboxylic acid 
benzyl ester (2.03 g, 5.1 8 mmol) in ethanol. The resulting mixture is heated to reflux overnight. 
Replaced the ethanol with ethyl acetate and washed with saturated sodium bicarbonate (5 mL). The ethyl 
20 acetate layer is dried with magnesium sulfate, filtered and condensed. The resulting residue is purified 
by flash colunm (SiO,, 20% methanol/methylene chloride) to give the product (2S,6RS)-4-(4-amino- 
quinazolin-7-y lmethyl)-2,6-dimethyl-3-oxo-piperazine- 1 -carboxylic acid benzyl ester ( 1 .85 g, 85%) as a 
yellow solid. C,3H23N503 MS m/z: 420. 

25 D. (3S,5RS)-l-(4-amino-quinazolin-7-vlmethvlV3.5-dimcthyl-piper azin-2-one. 

Palladium on carbon (10 %, 700 mg) is added to a solution of (2S,6RS)-4-(4-amino-quinazolin- 
7-ylmethyl)-2,6-dimethyl-3-oxo-piperazine-l -carboxylic acid benzyl ester (1.62 g, 3.87 mmol) in 20 mL 
of methanol and 2 mL of acetic acid. The reaction mixture is left to stir in an atmosphere of hydrogen 
for eight hours. The palladium is filtered off, and the volitale solvents are removed on the rotovap. The 

30 crude product ( 1 .7 g, 95 %) is isolated as a white solid. The two epimers are separated on silica gel ( 1 % 
triethylamine/15% methanol/methylene chloride). The minor epimer is assigned as (3S,5R)-l-(4-amino- 
nMina7olin-'7-v1methv!V^^ ^-dlmeTh^■^-pi^e^^7in-'^-n^e nnd rht^ n^nu^r rpurer n<;<:i>nerl -r^ ^^V i -M- 
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4-(Ben2yloxycarbonyl)-piperazin-2-one (l.I g, 4.6 mmol) is dissolved in THF (50 mL), cooled 
in an ice bath and treated with tretrabutylammonium iodide (0.18 g, mmol) and 60% sodium hydride 
(0.24 g, 6.0 mmol). The reaction mixture is stirred at 0 C for 30 minutes then treated dropwise with a 
solution of 7-bromomethyl-4-chloroquinoline (1 .2 g, 4.6 mmol), Example 14, in THF (50 mL). The 
resulting solution is stirred at 0 C for 2 h then quenched with ammonium chloride solution and 
concentrated. Dilution with ethyl acetate is followed by a water wash; the organic layer is dried (sodium 
sulfate) and concentrated. The residue is chromatographed (4% methanol/methylene chloride) to yield 
solid 

4-(benzyioxycarbonyl)-l-(4-chloroquinolin-7-yimethyl)-piperazin-2-one(1.2 g, 2,9 mmol). A portion of 
this material (0.75 g, 1 .8 mmol) is dissolved in acetonitrile (20 mL) and treated with iodo trimethylsilane 
(0.78 mL, 5.4 mmol) at room tempeiatuic foi 3 liouib. The leaciiou is quenched with meihanoi and 
concentrated to dryness. Methanol addition and concentration is repeated four times. The fmal residue is 
taken up is 2M aqueous HCl; the solution is washed with ether and concentrated. The residue is 
recrystallized from isopropanol and ether to yield the title compound (0.63 g, 2.3 mmol) MS m/z: M" = 
275; 'HNMR (CD3OD, 300 MHz) 5 9.1 (d, IH), 8.5 (d, IH), 8.2-8.3 (m, 2H), 8.0 (d, IH), 5.2 (s, 2H), 4.1 
(s, 2H), 3.7-3.8 (m, 2H), 3.6-3.7 (m, 2H). 

EXAMPLE 90. l-(4-Chlorocinnolin-7-ylmethvn-piperazin-2-Qne. 

4-(t-Butyloxycarbonyl)-piperazin~2-one (0.6 g, 3.0 mmol), EXAMPLE 40, is dissolved in THF 
(80 mL), cooled in an ice bath and treated with tretrabutylammonium iodide (0.23 g, 0.62 mmol) and 
60% sodium hydride (0.12 g, 3.0 mmol). The reaction mixture is stirred at ""C for 40 minutes then treated 
dropwise with a solution of 7-bromomethyl-4-chlorocinnoline (10.7g, 2.7 mmol), Example 15, in THF 
(20 mL). The resulting solution is warmed to ambient temperature over 2 hours. The solution is 
evaporated to dryness and the residue is taken up in ethyl acetate and 10 % aqueous sodium bicarbonate 
solution. The organic layer is separated, washed with water, dried (sodium sulfate) and concentrated. The 
residue is chromatographed (ethyl acetate) to yield the title compound (0.6 g, 1.6 mmol). A portion of 
this material (0.21 g, 1.26 mmol) is dissolved in THF (- 4 mL) and treated with a saturated solution of 
HCl in ethyl acetate (50 mL) at room temperature for 2 hours. The solution is filtered and concentrated to 
a residue (0.14 g, 0.4 mmol). MS m/z: M^ = 275; 'H NMR (CD3OD, 300 MHz) 5 9.15 (d, IH), 8.5 (d, 
IH), 8.25 (s,lH), 8.15 (d,lH), 8.0 (d. Hi), 5.0 (s, 2H), 4.1(s,2H), 3.7-3.8 (m, 2H), 3.6-3.7 (m, 2H). 

FXAMPLF ^\ l-f4-rhlnroquino1in-^-\ Imethv H-^-'^SVrTunHx'Ipircrazin-'^-nne 

0.27 mmol J and 60^ 0 sodium tndride ((). 18 4 4 mmol 1. 1 tic reaction mixture rs stirred at O l tor 
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minutes then treated dropwise with a solution of 7-broniomethyl-4-chloroquinoline (1.12 g, 4.4 mmol), 
EXAMPLE 14, in THF (5 mL). The resulting solution warmed to room temperature over approximately 
1 h then quenched with sodium bicarbonate solution and concentrated. The residue is partitioned between 
ethyl acetate and water; the organic layer is dried (sodium sulfate) and concentrated. The residue is 
chromatographed (5 % methanol/methylene chloride) to yield solid 4-(Benzyloxycarbonyl)-l-(4. 
chioroquinolin-7-ylmethyl>3-(S)-methyl-piperazin-2-one (1.32 g, 3.1 mmol). A portion of this material 
(0.10 g, 0.23 mmol) is dissolved in acetonitrile (6 mL) and treated with iodotrimethyl-silane (0.1 mL, 
0.75 mmol) at room temperature for 2 hours. The reaction is quenched with methanol and concentrated 
to dryness. Methanol addition and concentration is repeated six times. The final residue is taken up is 2M 
0 aqueous HCh the solution is washed with ether and concentrated to yield the title compound. MS m/z: 
M* = 289; 'I!NMR(CD3OD,300 MIIz)5 9.2 (d. 111). 8.6 (d, III), 8.2-8.3 (iri,2H), 8.0 (d, il!),5.i (q, 
IH), 4.3-4.4 (m, IH), 3.8-4.0 (m, 2H), 3.6-3.8 (m, 3H), 1.75 (d, 3H). 



EXAMPLE 92. l-[2-(Pvridin-4-vlamino Vethvl1-Diperazin-2-one. 

5 

A. 4-rtert-Butvloxvcarbonvn-l-(2-aminoet hvn-piperazin-2-one. 

4-(tert-Butyioxycarbonyl)-piperazin-2-one (8.0 g, 40 mmol), EXAMPLE 40, is dissolved in THF 
(160 mL), cooled in an ice bath and treated with 60 % sodium hydride (1.9 g, 48 mmol). The reaction 
mixture is stirred 40 minutes, then treated with tetra-butylammonium iodide (0.35 g, 0.95 mmol) and 

0 bromoacetonitrile (3 .4 mL, 48 mmol). After 2 h the reaction is quenched with water, concentrated to a 
small volume and extracted with methylene chloride (3 X). The combined organic extracts are 
concentrated and the residue is chromatographed (50 % ethyl acetate/hexane) to give 4-(tert- 
butyloxycarbonyl)-l-cyanomethyl-piperaz.n-2-one (5.2 g, 21.7 mmol). This material is dissolved in 
ethanol (140 mL) and treated with platinum oxide (0.83 g) at 50 PSI of hydrogen gas for 24 hours. The 

25 catalyst is removed by filtration and the solution is concentrated to yield 4-(tert-butyloxycarbonyl)-l-(2- 
aminoethyl)-p.perazin-2-one (5.2 g, 21.6 mmol). '11 NMR (CDCI,. 300 MHz) 6 4.08 (s. 2H), 3.62 (m. 
2H), 3.44 (t, 2H), 3.38 (t, 2H). 2.89 (t, 2H). 

R 4-rTert-Rutvloxvcarhonvl>-l-r2-f2-3.5.6-tetrachl o ronvridin-4-vlamino)-ethyl]-piperazin-2-one. 
30 4-(tert-Butyloxycarbonyl)- 1 -(2-aminoethy l)-piperazin-2-one (4.0 g, 1 6 mmol) is dissolved in 

methylene chloride ( 1 50 mL) and treated with 4-nitro-2.3,5,6-tetrachloro-pyridine (4.8 g, 1 8 mmol) and 
N-methvlmorpholine M 0 ml.. -^^6 mmol) The reaction mixture is stirred for h concentrated and the 



_y.9"i (111. 2H). 3.66 (in. -).3ii (m. -Hi 
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C. 1 -[2-(Pvridin-4-vlamino)-ethvl1-piperazin-2-one. 

4-(tert-Butyloxycarbonyl)-142-(2,3,5,6-tetrachloropyridin-4-ylamino)-ethyl-p]perazin-2-^ 
(3.5 g, 7.6 mmoi) is dissolved in methanol (20 mL) and 0.5 M sodium methoxide in methanol (150 mL, 
75 mmol). The solution is treated with Pd/C (0.5 g) and agitated under 50 PSI of hydrogen gas for 16 
hours. The solvent is removed and the residue is extracted with methylene chloride which is fihered. The 
filtrate is concentrated and loaded onto a silica flash column. The column is eluted with 5% 
MeOH/CH,CK followed by NH40H/MeOH/CH3CU ( 1 :5:95) and NH.OHy^eOH/ CHXl, ( 1 : 10:70) to 
yield 4-(tert-ButyIoxycarbonyl)-l-[2-(pyridin-4-ylamino)-ethyl]-piperazin-2-one as a white foam (1.5 g, 
4.7 mmol). This material (1.5 g, 4.7 mmol) is treated with 20% trifluoroacetic acid in methylene chloride 
(1 iOmL) at ambient temperature for 2 hours. The solution is concentrated and the residue is treated with 
saturated bicarbonate solution and ammonium hydroxide until a basic solution is obtained. The solution 
is applied to a silica column and eluted with NH40H/MeOHyCH.CU (1:1 0:60) and 1 -[2-(pyridin-4- 
ylamino)-ethyl]-piperazin-2-one is isolated as a mixture of desired product and inorganic salts (estimate 
25 % by weight) EI MS m/z: 220, 'H NMR (CD3OD, 300 MHz) 5 8.07 (d, 2H), 6.96 (d, 2H), 3.77 
(s, 2H), 3,65 (m, 6H), 3.44 (t, 2H). 

EXAMPLE 93. l-r2-((Methvl)-(pvridin-4-vn-amino)-ethvn-piperazi n-2-one trifluroacetate. 

4-(tert-Butyloxycarbonyl)-l-[2-(2,3,5,6-tetrachioropyridin-4-ylamino)-ethyl]-piperazin-2-one 
(0.19 g, 0.41 mmol), Example 92, Part B, is dissolved in DMF (3 ml) and treated with 60% NaH (20 mg, 
0.5 mmol). After 10 minutes methyl iodide (0.025 ml, 0.40 mmol) is added and the yellow solution is 
stirred at r.t. overnight. The solution is diluted with EtOAc and washed with H2O (6 X). The organic 
layer is dried (MgS04) and concentrated to a residue (0.19 g, 0.40 mmol). The residue is dissolved in 
methanol (2 ml) and treated with 0.5 M NaOMe in MeOH (8 ml, 4.0 mmol)). The solution is treated with 
Pd/'C and agitated under 60 PSI of hydrogen gas overnight and filtered. The filtrate is concentrated and 
extracted several times with CH.Cl;: removal of solvent in vacuo gives 4-(tert-But\loxycarbonyl)-l-f2- 
{(methylHpyriciin-4-yI)-amino}-ethyl]-piperazin-2-onc as an amorphous residue (0.16 g). El MS m/z: 
335, [M+1]^ 'H NMR (CDCl,, 300 MHz) 6 8.21 (d, 2H), 6.56 (d, 2H), 3.99 (s, 2H), 3.60 (t, 2H), 3.53 (t, 
2H), 3.47 (t, 2H), 3.28 (t, 2H), 2.98 (s, 3H), 1.46 (s, 9H). Treatment of the above product with 20% 
TFA/CH^CU (10 mL) at r.t. for 1 h gives, after concentration, the title compound as a residue which is 
used without further purification. 'H NMR (CD.OD, 300 MHz) 5 8.14 (d, 2H), 7.30 (br, IH), 7.00 (br, 
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A. 4-(2-(3-Methvlnvridin-4-vlimino)-ethvn-3-oxo-piperazine-l-carboxlic ac id benzyl ester. 

4-(Benzylox>xarbonyl)-piperazin-2-one (4.7 g, 20 mmol) is dissolved in THF (50 mL) and 
treated with 1 .5M LDA (20 inL, 30 mmol) at 0°C. The reaction mixture is treated with condensed 
ethylene oxide (3 mL, 40 mmol) and stirred at r.t. overnight. The mixture is neutralized with 2N HCl, 
concentrated, and extracted with EtOAc. The EtOAc layer is washed with H,0 and concentrated to a 
crude residue. Further extraction of the crude with Etfi and concentration of the ethereal layer gives an 
oil (1 .5 g). The above oil is dissolved in CH,C1, (25 mL) and added to the solution of 2M oxalyl chloride 
(7.5 mL, 1 5 mmol) and DMSO (2.3 mL, 29.7 mmol) in CH.Cl, (25 mL) at -60°C. After 1 5 minutes, 
EtjN (2.1 ml, 1 5 mmol) is added. The mixture is stirred at -50 °C for 10 minutes then warmed to r.t for 
10 minutes. The reaction is quenched with 0.5 N HCl and extracted with CH,C1,. The CH,C1, layer is 
washed with 0.5 N HCl, brme (2 X), H,0, and concentrated to a residue. The residue is puiificd 'uy 
chromatography (2% MeOH/CHXl,) to give 4-amino-3-methyl pyridine as an oil (0.5 g, 1.6 mmol). A 
solution of the oil (0.2 g, 2 mmol), and (lR)-(-)-10-camphorsulfonic acid (15 mg) in toluene (100 ml) is 
refluxed with a Dean Stark set up overnight. The mixture is concentrated and the residue is purified by 
chromatography (2-4% MeOH/CH2C12) to give the title imine as a white foam (0.20 g, 0.54 mmol). Ion 
spray MS m/z: 367, [M+l]*; 'H NMR (CDCl,, 300 MHz) 5 8.20 (d, IH), 8.14 (s, IH), 7.35 (s, 5H), 6.60 
(d, IH), 6.18 (dd, IH), 5.15 (s, 2H), 4.97 (d, IH), 4.30 (s, 2H), 3.78 (t, 2H), 3.50 (bm, 2H), 2.15 (s, 3H). 

B. 1 -r2-(3-MethvlDvridin-4-vl-amino)-ethvn- piperazin-2-one. 

4-[2-(3-Methylpyridin-4-ylimino)-ethy!]-3-oxo-piperazine-l-carboxlic acid benzyl ester (0.20 g, 
0.54 mmol) is dissolved in anhydrous ethanol (20 mL) and hydrogenaied at 50 PSI with 10% Pd/C 
overnight. After filtration, the filtrate is concentrated. The residue is treated with Pd black in 5% 
HCO,H/CH,Cl2 (10 ml) for 10 minutes. Filtration and concentration gives crude residue, which is 
purified by chromatography using NH.OHAIeOHyCH^CK (1 :5:95) to give the title compound as a clear 
syrup (0.078 g, 0.33 mmol). 'H NMR (CDCL, 300 MHz) 5 8.17 (d. IH), 8.03 (s, IH), 7.35 (s, 5H), 6.36 
(d, IH), 5.30 (b. IH). 3.74 (t. 2H). 3.53 (s. 2H). 3.38 (m. 4H), 3.08 (t, 211), 2.02 (s, 3H). 

EXAMPLE 95. l-f2-(Pvridazin-4-vlamino)-et hvn-piperazin-2-one. 

l-(2-Aminoethyl)-4-(tert-buiyloxycarbonyl)-piperazin-2-one from EXAMPLE 92, Part A (1.0 g, 
4.1 mmol) is treated with 3,4,5-trichloropyridazine (0.81 g, 4.1 mmol), triethylamine (0.57 mL, 4.1 
mmol), THF (25 mL) and heated to 120°C in a sealed tube for 3 hours. Upon coolmg. the solution is 

i;i„ted u Itb c-Thvl -irctnto .n.iH wn.hed vvith anueous .odium bicarbonate (25 ml.V water and dried over 
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for 20 hours. The reaction mixture is filtered; the filtrate is concentrated to a residue which is 
chromatographed (NH40H/H:0/MeOH/EtOAc, 1:1:2:90) to give crude 4-(tert-butyloxycarbonyl>-l-[2- 
(pyridazin-4-yianiino)-ethyl]-piperazin-2-one. This material is dissolved in a minimal amount of THF 
and treated with a saturated solution of HCl in ethyl acetate (50 mL). The solution is stirred at ambient 
temperature for 2 h and diluted with diethyl ether (50 mL). The precipitated title compound is collected 
and air dried (0.5 g, 1 .7 mmol). MS m/z: 367, [M+ 1 Y; 'H NMR (CD.OD, 300 MHz) 6 8.8 (d, 1 H), 8.5 (s, 
IH), 7.4 (d, IH), 4.1 (s, 2H), 3.5-3.8 (m, 8H), 

EXAMPLE 96. 4-f3-(4-tert-Butoxvcarbonvlamino-Pvridin-3-vl)-prop cnvn-3-oxo-piperazine-l- 
carboxvlic acid tert-butvl ester and 4-r3-(4-tert-butoxvcarbonvlamino-pvridin-3-vn-allyiV3-oxo> 
piperazine-l-carboxvlic acid tert-butyl ester. 

A. l-Allvl-4-rtert-butvloxvcarbonvl)-piperazin-2-one. 

4-(tert-ButyIoxycarbonyl)-piperazin-2-one (1.0 g, 5.0 mmol), EXAMPLE 40, is alkylated with 
allyl bromide (0.48 ml, 5.5 mmol) in THF (20 ml) using the procedure described in Example 92, PartA. 
The title compound (0.92 g, 3.8 mmol) is obtained as a colorless liquid after chromatographed (50 % 
ethyl acetate/hexane). EI MS m/z 240 (M+); 'H NMR (CDCI3, 300 MHz) 5 5.80-5.68 (m, IH), 5.23-5.15 
(m, 2H), 4.09 (s, 2H), 4.03 (d, 2H), 3.63 (t, 2H), 3,30 (t, 2H), 1 .45 (s, 9H)- 

B. 4-r3-(4-tert-Butoxvcarbonvlamino-pvridin-3-vn-propenvl1-3-oxo-pipe razine-l-carboxylic acid tert- 
butvl ester and 4-r3-(4-tert-butoxvcarbonvlamino-pvridin-3-vn-allvn-3-o xo-piperazine-l-carboxvlic acid 
tert-butvl ester 

l-Allyl-4-(tert-butyloxycarbonyl)-piperazin-2-one (0.49 g, 2.0 mmol) is treated with (3-iodo- 
pyridin-4-yl)-carbamic acid tert-butyl ester (0.64 g, 2.0 mmol), Pd(OAc), (14 mg, 0.06 mmol), P(o-tol)3 
(37 mg, 0.12 mmol), and Et^N (0.56 mmol) in a seal tube. The mixture is stirred at 100 °C overnight, 
then diluted with CU.CU and washed H.O (2 X). The CH.CL layer is concentrated and the residue is 
chromatographed (5% MeOH/CH.CK) to give a mixture of two isomers (0.40 g, 0.92 mmol). The 
mixture is separated into its constituent isomers upon further chromatography (EtOAc) to give 4-[3-(4- 
tert-butoxycarbonylamino-pyridin-3-yl)-propenyl]-3-oxo-piperazine-l-carboxylic acid tert-butyl ester 
(90 mg, 0.2 1 mmol, higher Rf value) and 4-[3-(4-tert-butoxycarbonylamino-pyridin-3-y l)-allyl]-3-oxo- 
piperazine-l-carboxylic acid tert-butyl ester_(0.24 g, 0.56 mmol, lower Rf value). For the former: MS m/z 

rM4 n- 'it nmk rrnn ^00 8 x (d un s :s 1 Q"? (d un. 48 rn. IHV 6 6^ 
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lH),6.52(d, IH), 6.07(m, 1H),4.23 (d, 2H), 4.12 (s, 2H), 3,69 (t, 2H), 3.40 (t, 2H), 1.52(s,9HX 1.45 
(s, 9H). 

EXAMPLE 97. 4-r3-(4-tert-Butoxvcarbonvlamino-pvridin-3-vn-propvll-3-oxo-piperazin e- 1-carboxvlic 
acid tert-butvi ester 

A mixture of the two isomers from EXAMPLE 96, Part B. (0. 1 1 g, 0.25 mmol) is dissolved in 
MeOH (7 ml), treated with with 10% Pd/C and is stirred under a balloon of hydrogen for 4 hours. 
Filtration and concentration gives a white foam (80 mg, 0. 1 8 mmol). EI MS m/z 434 (M+); 'H NMR 
(CDCI3, 300 MHz) 6 8.33 (d, IH), 8.30 (s, IH), 8.05 (d, IH), 4.08 (s, 2H), 3.64 (t, 2H), 3.50 (t, 2H), 3.35 
(t, 2H), 2.58 (t, 2H), 1 .90 (m, 2H), 1 .57 (s, 9H), 1 .48 (s, 9H). 

EXAMPLE 98. 4-(Benzvloxvcarbonvn- 1 -(2-pvrrolo[3,2-c Ipvridin- 1 - vlethvn-piperazin-2-one 
4-{Benzyioxycarbonyl)-l-{2-hydroxyethyl)-piperazin-2-one, prepared as described in 
EXAMPLE 94, part A. (0.26 g, 0.94 mmol) in methylene chloride (6 mL) is treated with triphenyl 
phosphine (0.60 g, 2.3 mmol), imidazole (0.16 g, 2.3 mmol), and iodine (0.47 g, 1 .9 mmol) for 0.5 h at 0 
''C. The reactin mixture is partitioned between water and methylene chloride; the organic layer is 
concentrated and the residue is chromato graphed (1 5 % EtOAc/ methylene chloride) to give 4- 
(benzyloxycarbonyl)-l-(2-iodoethyl)-piperazin-2-one (0.24 g, 0.62 mmol). Pyrroio[3,2-c]pyridine (0.073 
g, g, 0.62 mmol) is dissolved in DMF (3 mL) and treated with 60 % sodium hydride (0.03 g, 0.74 mmol) 
and all of the 4-(benzyIoxycarbonyl)-l-(2-iodoethyl)-piperazin-2-one from the previous step; the 
reaction mixture is stirred at r.t. for 16 g. The reaction mixture is concentrated to dryness and the residue 
is partitioned between water and methylene chloride. The organic layer is concentrated and subjected to 
chromatography (2-5 % MeOH/methylene chloride) to yield the title compound (0.028 g, 0.074 mmol) 
Ion Spray MS m/z: 379, [M+l]\ 

EXAMPLE 99. (±)- 1 -(3-Amino-4-cvano-bcnzvh-4-(6-chloro-benzor blthionhene-2-sulfonvl)-6-oxo- 
piperazine-2-carboxvlic acid methyl ester. 

A. (±Vl-[3-(Benzhvdrvlidene-aminoV4-cyano-benzvlV4-(6-chloro-benzo[b1thiophcne-2-sulfonyl)-6- 

oxo-piperazine-2-carboxylic acid methyl ester 

A solution containing (±)-] -[3-(benzhydr\lidcne-amino)-4-cyano-benzyl]-6-oxo-piperazine-2- 
carboxvlic acid methvl ester (55 mi>. 0 12 mmoi) in CTLCL (1 mL) is cooled to 0°C DIPFA (24 mc. 

me reaction mixture is aD.^orbcvi iiircctiN onK> Miica gci and diroinaioLLrapncd U \ \ L iu ^.0 McUH. 
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CH.CU) to provide 60 mg (73%) of the title compound. 'H NMR (300 MHz, CDCl,) 5 2.77 (dd, J = 
12-3,3.4 Hz, lH), 3.50-3.72 (m,3H), 3.79 (s,3H), 4.15 (dd, J - 12.3, 1.4 Hz, IH), 4,24 (d, J - 16.9 Hz, 
IH), 5.41 (d,J= 15.3 Hz, IH), 6.50 (s, IH), 6.76 (dd, J = 7.9, 1.4 Hz, IH), 7. 11-7.86 (m, 15H)ppm;MS 
(ISP loop): m/z683 (M+H). 

5 

B. (±Vl-(3-Amino-4-cvano-benzvl)-4-(6-chloro-ben7orb1thiophene-2-sulfon vlV6-oxo-piperazine-2> 

carboxvlic acid methyl ester 

Concentrated HCl (12M, one drop) is added at 0°C to a mixture containing (±)-l-[3- 
(benzhydrylidene-amino)-4-cyano-benzyi]-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine- 

10 2-carboxyiic acid methyl ester (60 mg, 0.08 mmol) in MeOH (5 mL). Added THF (2 mL) followed by a 
second drop of i2:vi HCi and warmed reaction mixture lo ambient temperature. Tlie reaction is 
quenched by pourmg the reaction mixture onto a 1 :1 mixture of CH.CK/aqueous NaHCO, and the layers 
are separated. The aqueous phase is washed with CH^CU and then the combined organic phase is washed 
with brine, dried over anhydrous MgSO*, filtered and concentrated. The crude residue is 

15 chromatographed on silica gel (CH.Cl^ to 4% MeOH/ CH.Cl^) to provide 42 mg (93%) of the title 

compound. 'H NMR (300 MHz, CDCI3) 5 2.98 (dd, J = 12.5, 3.5 Hz, IH), 3.60 (d, J = 16.8 Hz, IH), 
3.69 (d, J = 15.3 Hz, IH), 3.79 (s, 3H), 3.98 (m, IH), 4.21-4.31 (m, 2H), 4.44 (br s, 2H), 5.36 (d, J = 15.3 
Hz, IH), 6.47 (dd, J - 8.0, 1.4 Hz, IH), 6.54 (s, IH), 7.26 (d, J - 8.0 Hz, IH), 7.45 (dd, J = 8.5, 1.8 Hz, 
IH), 7.80-7.86 (m, 3H) ppm; MS (ISP loop): m/z 519 (M+H). 

20 

EXAMPLE 100. f±Vl-(3-Amino-4-cvano-benzvn-4-f6-chloro-ben 7orblthiophene-2-sulfonvl)-6-oxo- 

piperazine-2-carboxvlic acid. 

Water (5 drops) is added to a solution containing (±)-l-(3-amino-4-cyano-benzyl)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine-2-carboxylic acid methyl ester (30 mg, 0.05 mmol), 

25 EXAMPLE 99, in a 1:1 mixture of THF/MeOH (2 mL). At ambient temperature, LiOH monohydrate (7 
mg, 1.66 mmol) is then added. After 1 6 h, the reaction mixture is diluted with water and purified by 
reverse-phase HPLC [Buffer A: water w/ 0.1% TFA: Buffer B: CH3CN w/ 0.1% TEA; Gradient: 0% B 
to 60% B over 30 minj to provide 10 mg (34%) of the title compound as a white solid. 'H NMR (300 
MHz, d,-DMSO) 6 3.18 (dd, J = 12.1, 3.5 Hz, IH), 3.61 (d, J = 16.0 Hz, IH), 3.77 (d, J = 16.0 Hz, IH), 

30 3.95 (d, J = 16.0 Hz, 1 H), 4.06 (d, J = 12.1 Hz, lH),4.14(m, 1 H), 6.40 (d, J - 8.0 Hz, lH),6.54(s, IH), 
7.21 (d, J = 8.0 Hz, IH), 7.57 (dd, J = 8.6, 1.9 Hz, 1 H), 8.06 (d, J - 8.6 Hz. IH), 8.18(s, IH), 8.33(s, IH) 
ppm: MS nSP Icm^pV m V ^0^ (M^W) 



Mmethvljbcnzamidme. 
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To a solution of 4-(2-oxopiperazin-l-ylmethyl)benzamidine bistrifluoroacetate (0.38 g, 
O.83mmol), EX.\MPLE 66, in CUfiU (5 mL) is added Et^N (0.35 mU 2.6 mmol) and 6-chloro- 
benzo[b]thiophene-2-suIfonyl chloride (0.23 g, 0.85 mmoL EXAMPLE 1 . After 6 hours, the solution is 
concentrated. The product is purified by RP-HPLC eluting in a gradient of 10% CH3CN/HA0.1% TFA) 
to 70% CH3CN/H.O(0.l% TFA). The appropriate collected fractions are lyophilized to afford the title 
compound as a white solid (0.37 g, 0.65 mmol). 'H NMR (d^DMSO, 300MHz) 5 9.33 (bs, 2H), 8.96 
(bs, 2H), 8.30 (s, IH), 8.18 (s, IH), 8.04 (d, IH), 7.70 (m, 2H), 7.50 (m, IH), 7.28 (m, 2H), 4.55 (s, 2H), 
3.86 (s, 2H), 3.44 (m, 2H), 3.22 (m, 2H). 

The following compounds are prepared from l-(4-Aminoquinazoline-7-ylmethyl)-3-ethyl- 
piperazine-2-one. Example 77, and the appropriate sulfonyl chloride using the method of Example 101. 



Example # 


Name 


m/z (M+H) 


102 


4-[4-(4-Methoxy-benzenesulfonyl)-2-oxo-piperazin- 1 -ylmethyl]- 
benzamidine 


403 


103 


4-[4-(5-Chloro-thieno[3,2-b]pyrtdme-2-sulfonyl)-2-oxo-piperazm- 
1 -yimethy l]-benzamidine 


463, 465 


104 


4-[4-(6-Chloro-thieno[2,3-b]pyndme-2-sulfonyl)-2-oxo-piperazm- 
1 -yimethy l]-benzamidine 


464, 466 
CI pattern 


105 


4-[2-Oxo-4-(thieno[2,3-c]pyndme-2-sulfonyl)-piperazm-l- 
ylmethyi]-benzamidine 


430 


106 


4.[4-(7-Chloro-lhieno[2,3-c]pyridine-2-sulfonyl)-2-oxo-piperazm- 
1 -ylmethyl]-benzamidine 


464, 466 
CI pattern 


107 


4-[4-(5'-Chloro-[2,2']bithiophenyl-5-sulfonyl )-2-oxo-piperazm- 1 - 
yimethy l]-benzamidine 


495, 497 
CI pattern 


108 


4.[4-(4-Chloro-thieno[3,2-cJpyridme-2-sulfonyl)-2-oxo-piperazm- 
l-ylmcthyl]-benzamidine 


464,466 
Ci pattern 


109 


4-[2-Oxo-4-(toluene-4-sulfonyl)-piperazin- 1 -ylmcthyl]- 
benzamidine 


387 


no 


4-[4-(Benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazm-l-ylmethyll- 
benzamidine 


429 
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benzamidine 




113 


3-[4.(6-Fluoro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazm-l- 
ylmethyl]-benzamidine 


447 


114 


3.[4.(4-Chloro-benzo[b]lhiophene-2-sulfonyl)-2-oxo-piperazin-l- 
ylmethyl]-benzamidine 


463, 465 
CI pattern 


115 


3-[4-(5-Chloro-benzo[b]thiophene-2-suifonyl>2-oxo-piperazm-l- 
ylmethyl]-benzamidine 


463, 465 
CI pattern 


116 


3.[4_(6-Methoxy-naphthalene-2-sulfonyl)-2-oxo-piperazin-l- 
ylmethyl]-benzamidine 


453 


117 


3.{4-[5-(5-Nitro-pyridine-2-sulfonyl)-thiophene-2-sultbnyl]-2-oxo- 
piperazin- 1 -ylmethyl) -benzamidine 


565 


118 


3-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-2-oxo-piperazin-l- 
yimethyl]- benzamidine 


463, 465 
CI pattern 


119 


3.{4-[2-(3-Chioro-phenyl)-ethenesulfonyl]-2-oxo-piperazm-l- 
ylmethyl}- benzamidine 


433,435 
CI pattern 


120 


3-[2-Oxo-4-(4-phenylazo-benzenesuifonyl)-piperazin-l-ylmethyl]- 
benzamidine 


477 


121 


3-[4-(Benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazm-l-ylmethyl]- 
benzamidine 


429 



EXAMPLE 1 22. 4-[4-(6-Chloro- 1 H-benzoimidazoI-2-vlmethvn-2-oxo -piperazin- 1 -vlmethyH- 
benzamidine. 

Hydrogen chloride gas is bubbled into an ice-cooled solution of 4-[4-(6-chloro-lH- 
benzoimidazol-2-ylmethyl^2-oxo-piperazin- l-ylmethyl]-benzonitrile ( 1 00 mg. 0.264 mmol), (prepared 
by deprotecting 4-(4-cyanobenzy[)-3-oxopiperazine- 1 -carboxylic acid benzyl ester, EXAMPLE 66, Part 
A, followed by alkylation with 6-chloro-2-chloromcthylbenzimidazole) in 15 mL of methanol. The 
solution contained 3A molecular sieves. The reaction mixture is stored at -30°C. The methanol is 
removed on the rotovap. Fresh methanol (20 ml) is added folowed by a stream of ammonia gas. The 
resulting mixture is heated to reflux for three hours. The reaction mixture is filtered at room 
temperature. The mother liquor is condensed and the resulting residue is purified by reverse phase 
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EXAMPLE 123. 4-M-r3-(5-Chloro-thiophen-2-vn-(E)-acrvlovn-2-oxoDiperazin- 1 - 
vlmethyUbenzamidine. 

To a solution of 4-(2-oxopiperazin-l-ylmelhyl)benzamidine bistrifluoroacetate (75 mg, 0. 16 
mmol), EXAMPLE 66, in 1 .5 mL of DMF is added N,N-diisopropyIethylamine (0.14 mL, 0.80 mmol). 
After stirring 10 min at room temperature, 3-(5-chloro-thiophen-2-yl)-(E)-acrylic acid (32 mg, 0.17 
mmol), EXAMPLE 25, is added, followed by 2-(lH-benzotriazol-l-yl)-I,I,3,3-tetramethyluronium 
tetratluoroborate (TBTU) (55 mg, 0.17 mmol). The resulting mixture is stirred at room temperature for 
16 h and the solution is concentrated. The crude product is purified by RP-HPLC eluting in a gradient of 
10% CH3CN/H2O (0.1% TEA) to 70% CH3CN/H2O (0.1% TEA) and the appropriate product fractions 
are combined and iyophoiized to provide the title compound (77 mg, 0.15 mmoi) as a white solid. 
'H NMR (d6-DMS0, 300 MHz) 6 9.27 (bs, 2H), 9.10 (bs, 2H), 7.77 (d, 2H), 7.65 (d, 1 H), 7.49 (dd, 2H), 
7.39 (m, IH), 7-15 (d, IH), 6.89 (d, IH), 4.65 (s, 2H), 4.45, 4.21 (m, 2H, rotamers), 3.80 (m, 2H), 3.35 
(m, 2H). ESI MS, [M+H]^=403,405 (CI pattern). 

EXAMPLE 124. 3-M-r3-(5-Chloro-thiophen-2-vn-(E)-acrvlovn-2-oxopiDerazin-l- 
vlmethyhbenzamidine. 

The title compound is prepared as described in EXAMPLE 123 using 3-(5-chioro-thiophen-2- 
yl)-(E)-acrylic acid (EXAMPLE 25) and 3-(2-oxopipera2in-l-ylmethyl)benzamidine bistrifluoroacetate 
(prepared from 3-bromomethyl toluylnitrile as described in EXAMPLE 66). 'H NMR (DMSO-d6, 300 
MHz) 5 9.32 (bs, 2H), 9.1 6 (bs, 2H), 7.65 (m, 5H), 7.39 (m, 1 H), 7. 1 5 (d, 1 H), 6.89 (d, 1 H), 4.64 (s, 2H), 
4.44, 4.21 (m. 2H, rotamers), 3.93. 3.79 (m, 2H, rotamers), 3.36 (m, 2H). ESI MS, [M+H]*=403,405 (CI 
pattern). 

EXAMPLE 125. 3-[4-(6-Chloro- 1 H-benzoimidazol~2-vlmethvn-2-oxo-piperazin- l-vtmcthyll- 
benzamidine. 

A white solid (13.0 mg, 13%). C^oH^iClN^O MS m/z: 397, 399 Anal. cald. for C.oH.,CIN,0' 
3C,HFA: C, 42.26; H, 3.27; N, 1 1.37. Found C, 43.70; H, 3.71; N, 1 1 .95. 

EXAMPLE 126. l-f2-Aminoquinolin-6-vlmethvn-4-(5^-chioro-r2.2nbithiophenvi-5>sulfonvl)piperay.in- 
2-one. 

white solid. H NMR (d.-DMSO, 300 MHz) o 7. 82 (d. 111). 7.68 (d, 1 H ), 7.42 (m. 3H), 7.36 (d.lH), 
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7.25 (d, IH), 7.20(d, IH), 6.70(d, 1 H), 6.43 (bs, 2HX 4.53 (s, 2H), 3.78 (s, 2H), 3.3 1 (m, 4H). MS (ion 
spray) m/z 519, 521, (M+H), CI pattern. 

FX AMPLE 127. 6-f4-(6-Chlorobenzorblthiophene-2-sulfonvlV2-oxopiperazin-] -vlmethvl1-l H- 
5 quinolin-2-one. 

The title compound is prepared as described in EXAMPLE 1 0 1 ,using 6-(2-oxopiperazin- 1 - 
ylmethyl)-! H-quinolin-2-one, minor product from EXAMPLE 67, Part D, and 

6-chlorobenzo[b]thiophene-2-sulfonyl chloride, EXAMPLE 1. The crude product is triturated in CH.CL 
and filtered to provide the title compound as a white solid. 'H NMR (d^-DMSO, 300 MHz) 5 11 .72 (bs, 
10 IH), 8.33(s, lH),8.18(s, IH), 8.07 (d,lH), 7.78 (d,lH), 7.58 (dd, IH), 7.45(s, IH), 7.30(dd, 1H),7.18 
(u, IH), 6.46 (u, IH), 4.52 (b, 2H), 3.86 (s, 2H), 3.43 (m, 2H), 3.31 (m, 2H). MS (ion spray) m/z 488, 
490, (M-+^H), CI pattern. 

The following compounds are prepared using starting materials prepared as described in 
15 Examples 67, 68 and 73 and the appropriate carboxylic acid according to the method of Example 123. 



Example # 


Name 


m/z (M+H) 


128 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-thjeno[2,3-c]pyndm- 
3-ylmethyl-piperazin-2-one 


478,480 
CI pattern 


129 


l-(2-Amino-quinoxalin-6-ylmethyl)-4-(6-chioro- 
benzo[b]thiophene-2-sulfonyl)-piperazin-2-one 




130 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-thieno[2,3-c]pyndin- 
2-ylmethyl-piperazin-2-one 


478, 480 
CI pattern 


131 


4-(6-Chloro-benzo[b]thiophene-2-su]fonyl)-l-thieno[3,2-c]pyridm- 
2-ylmethyl-piperazin-2-one 


478,480 
CI pattern 


132 


l-(2-Amino-quinolin-6-yimethyl)-4-(6-chioro-thieno[2,3- 
b]pyridine-2-sulfonyl)-piperazin-2-one 


488, 490 
CI pattern 


133 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(l-hydroxy- 
isoquinolin-6-ylmethyl)-piperazin-2-one 


488,490 
CI pattern 


134 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(l-chloro- 
isoquinolin-6-ylmethyl)-piperazni-2-one 


506, 508 
CI pattern 




- n if. rM.i M.Tfi,; oi... ^ T , ' - ^vv 10'' 
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isoquinolin-7-ylmethyl)-piperazin-2-one 


CI pattern 


137 


l-{7-Amino-thieno[2,3-c]pyridin-2-ylmethyl.)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-piperazin-2-one 


493, 495 
CI panem 


138 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(2-chloro-quinolin-6- 
ylmethyl)-piperazin-2-one 


506, 508 
CI pattern 


139 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-quinolin-6-ylmethyl- 
piperazin-2-one 


472, 474 
CI pattern 


140 


7.[4.(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l- 
ylmethyl]- 1 H-quinolin-2-one 


488, 490 
CI pattern 


141 


1- (2-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene- 

2- suifonyl)-piperazin-2-one 


487,489 
Ci pattern 


142 


l-(4-Amino-thieno[3,2-c]pyridin-2-ylmethyl)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-piperazin-2-one 


493,495 
CI pattern 


143 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)- 1 -( 1 ,2,3,4-tetrahydro- 
isoquinolin-6-ylmethyl)-piperazin-2-one 


475,477 
CI pattern 


144 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-isoquinolin-6- 
ylmethyl-piperazin-2-one 


472, 474 
CI pattern 


145 


1- (2-Aniino-quinolin-6-ylmethyl)-4-(6-chloro-benzo[b]thiophene- 

2- sulfonyl)-piperazin-2-one 


487, 489 
CI pattern 


146 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(decahydro- 
isoquinoiin-6-yimethyl)-piperazin-2-one 


482,484 
CI pattern 


147 


l-(l-Amino-isoquinolin-6-ylmethyl)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-piperazin-2-one 


487,489 
CI pattern 


148 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)- 1 -(decahydro- 
isoquinolin-7-ylmethyl)-piperazin-2-one 


482, 484 
CI pattern 


149 


l-{l-Amino-isoquinolin-7-ylmelhyl)-4-(6-chloro- 
benzo[b]thiophene-2-suIfonyl)-piperazin-2-one 


487,489 
CI pattern 


150 


l-(4-Amino-thieno[3,2-c]pyridin-3-ylmethyi)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-piperazin-2-one 


493, 495 
CI pattern 


151 


(+/-)-[ l-(6-Chioro-benzo[b]thiophene-2-sultonyl)-3-oxo-4- 
lhieno[3,2-c]pyridin-2-ylmethyl-piperazin-2-yl]-acetic acid 


536, 538 
CI pattern 
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(E)-acryloyl]-3-(S)-methoxymethyl-piperazin-2-one 


CI panem 


154 


l-(l-Amino-isoquinolin-6-ylmethyl)-4-[(5-chloro-thiophen-2- 
yloxy)-acetyi]-3-(S)-methoxymethyl-piperazin-2-one 


475,477 
CI pattern 


155 


(3S)-l-(7-Chloro-isoquinolin-3-ylmethyl)-4-[(5-chloro-thiophen-2- 
yloxy)-acetyl]-3-methoxymethyi-piperazin-2-one 


494, 496, 
498, 

CI2 pattern 


156 


(3S)-l-(7-Chloro-isoquinolin-3-ylmethyl)-4-[3-(5-chloro-thiophen- 
2-yl)-(E)-acryloyl]-3-methoxymethyl-piperazin-2-one 


490, 492, 

AQA 

CI2 pattern 


157 


(S)-4.[3-(5-Chioro-thiophen-2-yl)-acryloyl]-3-ethyi-l-(4-hydroxy- 
quinolin-7-ylmethyl)-piperazin-2-one 


456,458 
Ci pattern 


158 


l-(2-Amino-quinolin-6-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
(E)-acryloyl]-piperazin-2-one 


427, 429 
CI pattern 



The following compounds are prepared from starting materials prepared as described in Example 
67 and the appropriate aryl-methyl bromide or allyl-methyl bromide using a K2C03-mediated alkylation 
reaction. 



Example # 


Name 


m/z (M+H) 


159 


l-(2-Aminoquinolin-6-ylmethyiH-(4-methoxybenzyi)piperazm-2- 
one 


377 


160 


l-(2-Aminoquinolin-6-ylmethyl)-4-6-chlorobenzo[b]thiophen-2- 
ylmethyl)piperazin-2-one 


436, 438 
CI pattern 


161 


l-(2-Aminoquinolin-6-yimethyl)-4-(5-methoxy-lH- 
benzoimidazol-2-ylmethyl)piperazin-2-one 


417 


162 


l-(2-Aniinoquinolin-6-ylmethyl)-4-(5'-chloro-[2,2']bithiophcnyl-5- 
ylmethyl)piperazin-2-one 


469, 471 
CI pattern 


163 


l-(2-Aminoquinoiin-6-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
allyl]-piperazin-2-one 


413,415 
Ci pattern 


164 


l-(2-Aminoquinolin-6-ylmethyl)-4-[3-(3,5-dibromo-4-methoxy- 
phenyl)-[ 1 ,2,4]oxadiazol-5-ylmethyI]piperazin-2-one 


601,603, 
1 605 
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166 


l-{2-Aminoquinolin-6-yimethyl>-4-(6-chloro-naphthalen-2- 


430 




ylmethyl)-piperazin-2-one 





The following compounds are prepared from starting materials prepared as described in 
Examples 66, 67, 68 and 73 and the appropriate aryl-methyl bromide or allyl-methyl bromide using a 
K,C03-mediated alkylation reaction. 

5 



Example # 


Name 


m/z (M+H) 


167 


3-{4-Biphenyl-3-ylmethyl-3-oxo-piperazm-l-ylmethyl)- 
benzamidine 


399 


168 


4-(5-Chloro- 1 H-indol-2-ylmethyl)- 1 -(4-chloro-qumolm-7- 
ylmethyl)-piperazin-2-one 


439, 441 
CI pattern 


169 


1 ,4-Bis-(5-chioro- 1 H-indol-2-ylmethyl)-piperazm-2-one 


427 


170 


l_(4_Amino-thieao[3,2-d]pyrimidm-6-ylmethyl)-4-(7-chloro- 
isoquinolin-3-ylmethyl)-pipera2in-2-one 


439, 441 
CI pattern 


171 


l-(4-Amino-thieno[3,2-d]pyrimidm-6-yimethyl)-4-(6-chloro- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


444, 446 
CI pattern 


172 


l.(4-Amino-thieno[3,2-d]pyrimidm.6-ylmethyl)-4-[3-(5-chloro- 
thiophen-2-yl)-allyl]-piperazin-2-one 


420, 422 
CI pattern 


173 


l-{3-Amino-lH-indazol-6-ylmethyI)-4-[3-(5-chloro-thiophen-2- 
yl)-allyI]-piperazin-2-one 


40 1 


174 


1 -(3-Ammo- 1 H-maazoi-o-yimetnyi )-'4-vD-cniui u 
benzo[b]thiophen-2-yimethyl)-piperazin-2-one 


426 


175 


l-(4-Amino-thieno[2,3-d]pynmidm-6-ylmethyl)-4-(6-chloro- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


443 


176 


4.[4-(6-Chloro-benzo[b]thiophcn-2-ylmcthyi)-2-oxo-piperazin- 
1 -ylmethyll-benzamidine 


413,415 
CI pattern 


177 


4-[4-(6-Chloro-benzo[b]thiophen-2-ylmeihyl)-3-oxo-piperazin- 
1 -ylmethy i]-benzamidine 


413,415 
CI pattern 


178 


4-{4-Cyclohexylmethyl-2-oxo-piperazm- 1 -y Imethyl)- 
benzamidine 


329 


1 
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yl)-allyl]-3-(S)-methoxymethyl-piperazin-2-one 


CI pattern 


181 


4-[3-(5-Chloro-thiophen-2-yl)-allyl]-l-[4-(6-methoxy-pynciin- 
3-yl)-benzyi]-3-(S)-methyl-piperazin-2-one 


468 


182 


4-[3-(5-Chloro-thiophen-2-yl)-allyl]-3-(S)-methyl-l-(4-(6-oxo- 
l,6-dihydro-pyridin-3-yl)-benzyl]-pipcrazin-2-one 




183 


(S)-4-(5-Chloro- 1 H-indol-2-ylmethyl)- 1 -(4-chloro-quinolm-7- 
ylmethyl)-3-methoxymelhyl-piperazin-2-one 


483 


184 


(S)-4-(5-Chioro- 1 H-indol-2-ylmethyl)- 1 -( 4-chioro-qumolin-7- 
ylmethyl)-3-methyl-piperazin-2-one 


453 



EXAMPLE 185. l-(4-Aminoquinazolin-7-vlmethvlV4-(6 -chlorobenzofb1thiophcne-2- 
sulfonvnpiperazin-2-one. 

The title compound is prepared as described in EXAMPLE 101, substituting l-(4- 
aminoquinazoiine-7-ylmethyl)piperazine-2-one bishydrochloride, EXAMPLE 72, for 4-(2-oxopiperazin- 
l-ylmethyl)-benzamidine. The product is purified by RP-HPLC eluting in a gradient of 10% 
CH3CN/H:0 (0.1% TEA) to 70% CHaCN/H.O (0.1% TEA). The appropriate collected fractions are 
lyopholized to afford the title compound as a white solid. MS (ion spray) m/z 488, 490, (M+H). 'H 
NMR (d,-DMSO, 300 MHz) 6 9.65 (s, 2H), 8.80 (s, IH), 8.30 (m, 2H), 8.20 (s, 1 H), 8.05 (d, 1 H), 7.60 
(m, 3H), 4.70 (s, 2H), 3.85 (s, 2H), 3.50-3.20 (m, 4H) 



20 



EXAMPLE 1 86. 4-(4-Amino-auinazolin-7-vlmethvn-3-oxo-pi perazine- 1 -sulfonic acid 3-chloro- 
benzvlamide. 

To a solution of l-(4-aminoquinazoline-7-ylmethyl)piperazine-2-one bishydrochloride, 
EXAMPLE 72, (0.1 Og, 0.30mmol) is 9 mL of DMF is added 3-chlorobenzyl sulfamyl catechol (0.09g, 
0.30mmol), EXAMPLE 4, Et3N (O.OSg, 0.75 mmol) and DMAP (0.00 1 g, 0. 1 2 mmol). The solution is 
heated to 60°C. After 16 h, the solution is concentrated, The crude product is purified by RP-MPLC 
eluting with a gradient of 10% CH^CN/H.O (0.1%TFA) to 100% CH.CN. The product fractions are 
lyophilized to give the title compound (0.077g, 0.17 mmol) as the TFA salt. 'H NMR (d,-DMSO, 300 
MHz) 6 9.82 (bs, 2H), 8.98 (s, IH), 8.52 (d, IH), 8.32 (d, IH), 7.60 (m, 2H), 7.35 (m, 4H), 4.69 (AB, 
2H), 4.1 1 (m, 2H), 3.77 (s, 2H), 3.38 (m, 2H), 3.27 (m, 2H). MS (ion spray) m/z 461, 463, (M+H), CI 
pattern. 
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Example # 


Name 


m/z (M+H) 


187 


l-(4-Amino-quinazolin-7-ylmethyl)-4-{6-chloro-thieno[2,3- 
b]pyridine-2-sulfonyl)-piperazin-2-one 


489, 491 
CI pattern 


188 


l.(4-Amino-quina2olin-7-ylmethyl)-4-(5'-chloro-[2,2']bithiophenyl- 
5-sulfonyl)-pipera2in-2-one 


520, 522 
CI pattern 


189 


4.(4-Amino-quinazolin-7-ylmethyl)-3-oxo-p[perazme- 1 -sulfonic 
acid 4-chloro-benzylamide 


460 


190 


1- (4-Amino-quinazolin-7-ylmethyl)-4-(5-isoxazol-3-yl-thiophene- 

2- sulfonyl)-piperazin-2-one 


471 


191 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(lhieno[3,2-b]pyndme-2- 
sulfonyl)-piperazin-2-one | 


455 


192 


4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazme- 1 -sulfonic 
acid [2-(3-chloro-phenyl)-ethyl]-amide 


474 


193 


4_(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazme-l -sulfonic 
acid [2-(4-chloro-phenyl)-ethyI]-amide 


474 


194 


l-(4-Amino-quinazolm-7-ylmethyl)-4-(6-chloro-lH- 
benzoimidazole-2-sulfonyl)-piperazin-2-one 


472 


195 


" 1 _(4-Amino-quinazolin-7-ylmethy l)-4-[2-(5-chloro-thiophen-2-y 1 )- 
ethenesulfonyl]-pipera2in-2-one 


464, 466 
CI pattern 


196 


■ 4-(3-Amino-benzenesulfonyl)-l-(4-ammo-quma2olm.7-ylmethyl)- 
piperazin-2-one 


413 

— 


The 

Examples 7 


following compounds are prepared from starting materials obtained as 
5-88 and the appropriate sulfonyl chloride using the method of Exampl 


described in 

3 101. 


Example ti \ Name 


m/z(M+H) 


197 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[2-(5-chloro-thiophen-2-yl)- 
ethenesulfonyl]-3-(S)-ethyi-piperazin-2-one 


492,494 
CI pattern 


198 


' l_(4-Amino-quinazolin-7-ylmethyl)-4-{6-chloro-benzo[b]thiophene- 
2-sulfonyl)-3-(S)-ethyl*piperazin-2-one 


516,518 
CI pattern 


1 199 


l-(4-Ammo-quinazolin-7-ylmethyl)-4-(5'-chloro-l2,2'Jbithiophenyi- j d^o, o.u 
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201 


1- (4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]lhiophene- 

2- sulfonyl)-3-(S)-methyl-piperazin-2-one 


CI pattern 


202 


(+/.)- 1 -(4-Amino-quinazolin-7-ylmethyl)-4-(6-chioro- 
benzo[b]thiophene-2-sulfonyl)-6-methyl-piperazin-2-one 


502, 504 
CI pattern 


203 


(+/_).[4.{4-Amino-quinazolin-7-ylmethyl)-l-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-3-oxo-piperazin-2-yl]-acetic acid 


546, 548 
CI pattern 



The following compounds are prepared from starting materials obtained as described in 
Examples 72 and 73 and the appropriate sulfonyl chloride according to the method of Example 
the appropriate carboxylic acid according to the method of Example 123. 



Example # 


Name 


m/z (M+H) 


204 


l-(4-Amino-thieno[3,2-d]pyrimidm-6-ylmethylH-[2-(5-chloro- 
thiophen-2-yl)-ethenesulfonyl]-piperazin-2-one 


470, 472 
CI nattem 


205 


l.(4.Amino-thieno[3,2-d]pyrimidm-6-ylmethyl)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-piperazin-2-one 


493,495 
CI pattern 


206 


l.(4-Amino-thieno[2,3-d]pyrimidm-6-ylmethylH-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-piperazin-2-one 


494, 496 
CI pattern 


207 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)- 1 -(4-hydroxy- 
quinazolin-6-ylmethyl)-piperazin-2-one 


489, 491 
CI pattern 


208 


l-(4-Amino-thieno[3,2-d]pyrimidm-7-ylmethyl)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-piperazin-2-one 


494, 496 
CI pattern 


209 


l_(4-Amino-quinazoiin-6-ylmethyl)-4-(6-chloro-benzo[b]thiophene- 
2-sulfonyl)-piperazin-2-one 


488,490 
CI pattern 


210 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(4-hydroxy- 
quinazolin-7-ylmethyl)-piperazin-2-one 


489, 491 
CI pattern 


21 1 


l-(4-Ammo-thieno[3,2-d]pyrimidin-6-ylmethyl)-4-[3-(4-bromo- 
thiophen-2-yl)-acryloyl]-piperazin-2-one 


478,480 
Br pattern 


212 


l-(4-Amino-thieno[3,2-d]pyrimidm-6-ylmethyl)-4-[3-(5-chloro- 
thiophen-2-yl)-acryloyl]-piperazin-2-one 


434, 436 
CI pattern 
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A. 2-(4-r2-(5-Chloro-thiophen-2-vlVethenesulfonvll-2-oxopiperazin-l-vlmcthvl}pvrrolor3,2- 
clpyridine-l-carboxylic acid tert-butyl ester. 

To a solution of 2-(2-oxopiperazin-l-ylmethyl)pyiTolo[3»2-c]pyridin-l-carboxyiic acid tert-butyl 
ester (0.7 1 g, 2. 1 mmol), EXAMPLE 69, in CH3CN (7 mL) is added triethylamine (0.60 mL, 4.3 mmol) 

5 followed by 2-(5-chloro-thiophen-2-yl)-ethenesuIfonyl chloride, EXAMPLE 3, (0.57 g, 2.1 mmol). The 
mixture is stirred overnight, then concentrated to dryness. The residue is diluted with CH2CI2 and 
washed with saturated sodium bicarbonate and brine. The organic layer is dried over MgS04, filtered 
and concentrated in vacuo to give the title compound ( 1 .2 g, 2. 1 mmol) as a light yellow solid. The 
crude material can be used in the subsequent step without further purification. 'H NMR (CDCI3, 300 

10 MHz) 5 8-80 (s, lH),8.42(d, IH), 7.88 (d, IH), 7.55 (d, IH), 7.14 (d, IH), 6.98 (d, 1H),6.41 (s, IH), 
6.36 (d. III), 5.00 (3, 211), 3.9S (s, 211), 3.61 (m, 4K), 1.71 (s, 9H). lun ^piay MS, [M-^H]^- 537, 539, Ci 
pattern. 

B. 4-f2-(5-ChlorQ-thiophen-2-vl)-ethenesulfonvn-l-(lH-pvrrolor3,2-clpvridin-2-vlmethvhpiperazin-2- 
1 5 one. 

Trifluoroacetic acid (2.2 mL, 28.6 mmol) is added dropwise to a slurry of 2-[4-(6- 
chlorobenzo[b]thiophene-2-suifonyl)-2-oxopipe^azin-l-yimethyl]py^rolo[3,2-c]pyridine-l-carboxylic 
acid tert-butyl ester (L32 g, 2.4 mmol) in CH.CU (25 mL) at 0°C. After 1.5 hours, the ice bath is 
removed and the solution stirred at room temperature for 4 hours. The reaction mixture is diluted with 

20 methylene choride and washed with saturated sodium bicarbonate and brine. The organic layer is dried 
over MgS04, filtered and concentrated in vacuo to give the title compound as the free base. The crude 
product is purified by RP-HPLC eluting in a gradient of 10% CH3CN/H,0 (0.1% TFA) to 100% CH3CN 
and the appropriate product fractions are lyophilized to provide the title compound (1.29 g, 2.2 mmol) as 
a white solid. 'H NMR (CDCI3, 300 MHz) 5 14.90 (bs, IH), 12.81 (s, 2H), 9.12 (s, IH), 8.41 (d, IH), 

25 7.89 (d, IH), 7.60 (d, IH), 7.50 (d, IH), 7.20 (d, IH), 7.12 (d, IH), 6.95 (s, IH), 4.80 (s, 2H), 3.98 (s, 
2H), 3.48 (s, 4H). Ion spray MS, [M^H]^- 437, 439, CI pattern. 

EXAMPLE 214. 4-(6-Chlorobenzorb]thiQphene-2-sulfonvl)-l-n ^^pvrrolo^3.2-clpvridin-2- 
vlmethv^piperazin-2-one. 

30 

A. 244-(6-Chlorobenzofblthiophcne-2-sulfonvl)-2-oxopiperazin-]-vlmethvnpvrrolo[3,2-c1pv ridinc-l- 
carhoxvlic acid tert-butyl ester. 



M *1 1 ; " i , L i paticni 
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B. 4-f6-Chlorobenzorh1thiophene-2-sulfonvl)-l-(lH-pvrrolor3. 2-clpvridin-2-vlmethvl)piperaz^ 
trifluoroacetate. 

'HNMR(d6-DMSO, 300 MHz)5 14.68 (bs, IH), 12,6 (s, IH), 9.1 (s, IH), 8,36 (d, IH), 8.29 (d, 
lH),8.17(s, IH), 8,05 (d, IH), 7,82 (d, IH), 7.56 (m, 2H), 6.83 (s, 1H),4.1 (s, 2H), 3.84 (s, 2H), 3.38 
(m, 4H), Ion spray MS, [M+H]^= 461,463, Ci pattern. 

EXAMPLE 215. 4-(6-Chlorobenzorb]thiophene-2-suifonvlV 1 - (5-oxv- 1 H-pvrroiof3,2-c]pyridin-2- 

vlmethvnpiperazin-2-one. 

4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)piperazin-2^ 

one (0.06 g, 0.13 mmoi) is dissoived in anhydrous methylene ehioride (20 mi), treated wiih m- 

chloroperbenzoic acid (0.03 g, mmoi) and stirred at room temperature for 4 hours. The solution is diluted 

with methylene chloride, washed with NaHCO,, dried (Na.SO,) and concentrated. The residue is purified 

by flash chromatography (5-10 % MeOH/CH.CU) and converted to the TFA salt to provide the title 

compound (0.01 5 g, 0.032 mmoi). 'H NMR (CDCI3, 300 MHz) 5 9,14 (bs, IH), 8.95 (d, IH), 7.8- 7.87 

(m, 3H), 7.57 (d, IH), 7.48 (dd, IH), 6.87 (s, IH), 4.90 (s, 2H), 3.95 (s, 2H), 3.86 (s, 3H), 3.49 (s, 3H). 

EI MS, [M^] = 474, 476, CI pattern. 

EXAMPLE 216. 4-i6-Chlorobenzorb1thioDhene-2-sulfonvn-l-n -methvUl H-pvrrolor3.2-c1pvridin-2- 

vlmethvnpiperazin-2-Qne. 

4-(6-Chlorobenzo[b]thiophene-2-suIfonyl)-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)piperazin-2- 

one (0.59 g, 1.28 mmoi), EXAMPLE 214, is dissolved in anhydrous DMF (30 ml), cooled in an ice bath, 

treated with 60 % sodium hydride (0.061 g, 1.53 mmoi) and stirred at room temperature for 30 minutes. 

The solution is treated with methyl iodide (83 mL, 1 .33 mmoi) and warmed to room temperature over 4 

hours. The reaction is quenched with ammonium chloride solution, diluted with ethyl acetate and 

separated. The organic layer is washed with brine (3x), dried (Na,S04) and concemrated. The residue is 

purified by flash chromatography (5-10 % MeORCH.CL) to provide the title compound (0.3 1 g, 0.65 

mmoi). 'H NMR(CD,OD, 300 MHz) 5 8.55 (d, IH), 7.99 (dd, IH), 7.82 (m, 3H), 7.49 (dd, IH), 7.43 

(d, IH), 6.55 (s, IH), 4.75 (s, 2H), 3.96 (s, 2H), 3.52 (m, 4H), 3.86 (s, 3H), 3.49 (s, 3H). Ion Spray MS, 

[M+H] =477. 

The followinc comnoimds are prepared from startinn materials obtained as described in Fxamntc 



hxamplc ^ J Name , ^^^i^t^H) 
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217 


4-(3-Chiorobenzo[b]thiophene-2-sulfonyl)- 1 -( 1 H-pyrTolo[3,2- 
c]pyridin-2-ylmethyi)pipera2in-2-one 


460 


218 


4-(6-Chlorothieno[23-b]pyridine-2-sulfonyl)- 1 -( I H-pyn-oio[3,2- 
c]pyridin-2-ylmethyl)piperazin-2-one. 


462, 464 
CI pattern 


219 


4-(6-Bromobenzo[b]ihiophene-2-sulfonyl)- 1 -( 1 H-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)piperazin-2-one 


505 


220 


2-[3-Oxo-4-( 1 H-pyiTolo[3,2-c]pyridin-2-yimethyi)piperazine- 1 - 
sulfonyl]-benzo[b]thiophene-6-carbonitriie 


452 


221 


4-(5'-Chloro-[2,2']bithiophenylo-sulfonyl)-l-(lH-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)piperazin-2-one 


493 


222 


4.[2-(4-Chlorophenyl)ethenesuifonyl]-l-(lH-pyrroio[3,2-c]pyndin- 
2-ylmethyl)piperazin-2-one 


431 


223 


{2-[4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxopiperazin-l- 
ylmethyl]pyrrolo[3,2-c]pyridin-l-yl} acetic acid 


519, 521 CI 
pattern 


224 


4-(5-Pyridin-4-ylthiophene-2-sulfonyl)-l-(lH-pyrrolo[3,2-c]pyndin- 
2-ylmethyl)piperazin-2-one 


454 


225 


{2-[4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxopiperazin-l- 
ylmethyl]pyrrolo[3,2-c]pyridin-l-yl} acetic acid ethyl ester 


547, 549 CI 
pattern 


226 


4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)- 1 -[ 1 -(2-methoxyethyl)- 
lH-pyrrolo[3,2-c]pyridin-2.ylmethy!]piperazin-2-one 


519.520 


227 


4-(6-Chlorothieno[3,2-b]pyridine-2-sulfonyl)-l-(lH-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)piperazin-2-one 


462, 464 


228 


{2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxopiperazin-l- 
ylmethyl]pyrrolo[2,3-c]pyridin-l-yl} acetic acid methyl ester 


533, 535 


229 


2-[3-Oxo-4-( 1 H-pyrrolo[3,2-cJpyridin-2-ylmethyl)piperazine- 1 - 
suifonyl]benzo[b]thiophene-5-carbonitrile 


452 


230 


4-(5-Aminomethylbenzo[b]thiophene-2-sulfonyl)- 1 -( 1 H-pyrrolo[3,2- 
c]pyridin-2-ylmethyi)piperazin-2-one 


456 


231 


2-{2-[4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxopiperazin-l- 
ylmethyl]pyrrolo[3,2-c]pyridin-l-yl}acetamide 


518,520 


j 232 


4-(6-Chlorobenzotb]thiophene-2-sulfonyl)- 1 -[ 1 -(2-hydroxyethyl> 


505 
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234 


4-( 1 H-Benzoimidazole-2-suifonyi)- 1 -( 1 H-pyrroio[3,2-c]pyridin-2- 
ylmethyl)-pipera2in-2-one 


411 


235 


4-(6-Aminomelhyi-ben2o[b]thiophene-2-sulfonyl)-l-(lH- 
pyiTolo[3,2-c]pyridin-2-yimethy!)-piperazin-2-one 


456 


236 


1 -( 1 H-Pyrrolo[3,2-c]pyridin-2-ylmethyl)-4-(lhieno[2,3-b]pyndine-2- 
sulfonyi)-pipera2in-2-one 


428 


237 


1 -( 1 H-Pyrrolo[3,2-c]pyridin-2-ylmethyl)-4-(thieno[3,2-b]pyridine-2- 
sulfonyI)-piperazin-2-one 


428 


238 


4-[2-{5-Chloro-thiophen-2-yl )-ethanesulfony 1]- 1 -( 1 H-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)-piperazin-2-one 


439, 441 CI 
pattern 


239 


4-(2-Benzo[b]thiophen-2-yl-elhenesulfonyl)-l-(lH-pyrTolo[3,2- 
c]pyridin-2-ylmethyl)-piperazin-2-one 


453 


240 


4-[2-(5-Chloro-4-methoxy-thiophen-2-yl)-ethenesuifonyl]-l-(lH- 
pyiTolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 


467, 469 


241 


4-(6-Chioro-benzo[b]thiophene-2-sulfonyl)-l-furo[3,2-c]pyndin-2- 
ylmethyl-piperazin-2-one 


462, 464 


242 


4-(6-Fluoro-benzo[b]thiophene-2-suifonyl)-l-furo[3,2-c]pyndm-2- 
ylmethyl-piperazin-2-one 


446 


243 


4-(6-Chlorobenzo[b]thiophene-2-sulfony I)- 1 -( 1 H-pyrrolo[2,3- 
c]pyridin-2-yimethyr)piperazin-2-one 


460, 462 
CI pattern 


244 


4-(6-Chlorothieno[2,3-b]pyridine-2-sulfonyl)-l-(lH-pyrrolo[2,3- 
c]pyridin-2-ylmethyl)piperazin-2-one 


462, 464 
CI pattern 


245 


{2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l- 
ylmethyl]-pyn-olo[2,3-c]pyndin-l-yl}-acetic acid methyl ester 


533, 535 
CI pattern ' 


246 


4-(6-Chioro-benzo[b]thiophene-2-sulfonyl)- 1 -( 1 H-pyrrolo[3,2- 
bjpyridin-2-yimethyl)-piperazin-2-onc 


461, 463 CI 
pattern 



EXAMPLE 247. l-(4-Amino-lH-pvrrolo[3,2-c1pvridin-2-vlmethvi)-4-(6- chloro-benzo[b1thiophene- 
sulfonvi)piperazm-2-one. 



A. (2-Chloro-pvridin-4-vl)-carbamic acid tert-butyi ester. 



mixture is concentrated in vacuo and diluted with ethyl acetate and saturated NIIjCM solution. I he 
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organic layer is washed with O.IN HCl. saturated NaHC03 and brine. The organic layer is then dried 
over MgSO,, filtered and concentrated to dryness. The crude product is chromatographed eluting with 
1% MeOH/CH,Cl: to yield the title product (5.57 g, 24.4 mmol) as a yellow solid. 'H NMR (CDCl,, 300 
MHz) 5 8.18 (d, lH),7.48(d, lH),7.12(dd, IH), 1.60 (s,9H). EI MS [M]^=228. 

B. r2-Chloro-3-iodo-Dvridin-4-vlVcarbani ic acid tert-butvl ester. 

tert-Butyllithium (36.3 mL, 1.7M in pentane) is added dropwise to a solution of (2-chloro- 
pyridin-4-yI)-carbamic acid tert-butyl ester (6.00 g, 26.2 mmol) in THF (46 mL) at -78 <=C under Ar. The 
yellow/orange mixture is stirred for 2 h at -78°C then warmed to -40 °C for 1 h then cooled to 
-78°C before dropwise addition of U (15.65 g, 61.7 mmol) in THF (49 mL). The reaction mixture is 

stirred for 1 .5 h at -7S"C iheii at -\<j lui jv ...uiuie:,. ^..^ .^"w.. , 

solution then diluted with CHXUand washed with saturated NH.Cl. saturated sodium thiosulfate, water 
then brine. The organic layer is dried over MgSO,, filtered and concentrated to dryness. The crude 
product is chromatographed eluting with 1-2% MeOH/CH,Cl, to yield the title product (7.96 g, 22.5 
mmol) as a bright yellow solid. 'H NMR (CDCl,, 300 MHz) 5 8.14 (d, lH),8.02(d, lH),7.32(bs, IH), 
1 .60 (s, 9H). EI MS [M]*=354, 356, CI pattern. 

r 4-r4-Chbro-lH-pvn-olor3.2-c1 P vriHin-7-vlmethvlV3-oxo-piperazine-1-carboxylic acid benzyl ester. 

Trifluoroacetic acid (10 mL) is added to a solution of 2-(4-benzyloxycarbonyl-2-oxo-piperazin- 
l-ylmtheyl)-4-chloro-pyrrolo[3.2-c]pyridine-l-carboxylic acid tert-butyl ester (5.66 g, 11.3 mmol, 
prepared in the same manner as described previously) in CHXM 10 mL). The solution is stirred 
overnight then diluted with CHXUand washed with saturated NaHCO, and brine. The organic layer is 
dried over MgSO., filtered and concentrated to dryness. The crude product is chromatographed eluting 
with 1-5% MeOH/CH,Cl, to yield the title product (3.81 g, 9.56 mmol) as a foamy yellow solid. 
•H NMR(CDC1„ 300 MHz) 59.43 (bs, IH), 8.08 (d, IH), 7.38 (s. 5H). 7.18 (d, IH), 6.51 (s, IH), 5.15 
(s. 2H). 4.58 (s, 2H). 4.20 (s, 2H), 3.71 (m, 2H), 3.50 (m, 2H). Ion spray [M+H1'= 399, 401, CI pattern. 

n. 4-n-Benzen>-^nlfnnvl-4-chloro- lM.pvrrolor3.2-c1pvridin-2-vlmethvl)-3-oxo-pirera7,ine-l-carboxvlic 
acid benzyl ester. 

Powdered NaOH (0.96 g, 23.9 mmol) followed by nBu.NHSO, (0.32 g, 0.96 mmol) and benzene 
sulfonyl chloride (1.8 mL, 14.1 mmol) is added to a solution of 4-(4-chloro-lH-py^-olo[3,2-c]pyridin-2- 
vlmethvlV3-oxo-niperazinc-l-carhoxvlic acid benzvl ester (3.81 p. 9.56 mmol) in CH,CU(32 mL) at RT. 



cnromaiographed tUiiing vmiii i- 
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NMR (CDCl,, 300 MHz) 5 8.23 (d, IH). 7.97 (d, IH), 7.84 (d, 2H). 7.61 (d, IH), 7.5 1 (m, 2H), 7.38 (s, 
5H), 6.50 (s, IH), 5.18 (s, 2H). 5.03 (s, 2H), 4.29 (s, 2H), 4.29 (s, 2H), 3.80 (m, 2H), 3.5 1 (m, 2H). ion 
spray [M+H]*= 539, 541, CI pattern. 

5 F 1 -M -Benzen>-snlfnnvl-4-chlnro. 1 H-Dvrrolon , 2-c1nvridin-2-vlmethvi)-piperazin-2-one. 

TMSI (2.7 mL, 19.0 mmol) is added to a solution of 4-(l-benzenesulfonyl-4-chloro-lH- 
pyrrolo[3,2-c]pyridin-2-ylmethyl)-3-oxo-pipera2ine-l-carboxylic acid benzyl ester (5.06 g, 9.38 mmol) 
in CH^CN (134 mL) at 0°C. The reaction mixture is warmed to RT and stirred for 5 hours. The reaction 
mixture is concentrated to dryness and the red residue is diluted with MeOH and concentrated to dryness 

1 0 (this is repeated twice). The mixture is diluted with CH.CU and washed with saturated NaHCO, and 
brine. The organic layer is dried over MgSO^, iiilereu aiiu concemraicu ^,y,,^,.. . ..^ >..uww 
is chromatographed eluting with 1-5% MeOH/CH,CI, to yield the title product (0.70 g, 1 .74 mmol) and 
unreacted starting material (3.58 g, 6.64 mmol). 'H NMR (CDCl,, 300 MHz) 5 8.20 (d. 1 H). 7.93 (d, 
IH), 7.85 (d, 2H), 7.60 (d, IH), 7.51 (m, 2H), 6.50 (s, IH), 5.01 (s, 2H), 3.45 (m, 2H), 3.18 (m, 2H). Ion 

15 spray [M+Hr= 405, 407, CI pattern. 

F l.(4.Amino-IH-Dvrrnlnn7.-c1nvriHin-2-vlmethvl)-4- (6 -c h l oro ben7r>rh1thiophene-2- 

sulfonvl)Diperazin-2-one. 

Anhydrous ammonium acetate (0.56 g, 7.2 mmol), phenol (0.45 g, 4.8 mmol) and 1-(1- 
20 benzenesulfonyl-4-chloro-lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2- 

sulfonyl)-piperazin-2-one (0.31 g, 0.48 mmol, prepared as described previously) are heated to 100°C for 
3.5 days. The mixture is cooled to RT then the crude product is purified by RP-HPLC eluting in a 
gradient of 10% CH3CN/H,0 (0.1% TFA) to 100% CH3CN then the appropriate product fractions are 
lyophilized to provide the title compound (1.29 g, 2.2 mmol) as a white solid (22.4 mg, 0.038 mmol). 'H 
25 NMR(DMSO-d„ 300 MHz)5 I2.40(bs, IH). 12.00(bs. 1H),8.31 (d, lH),8.20(s, lH).8.06(d. IH), 
8.02 (bs, 2H), 7.57 (dd, IH). 7.48 (m. IH). 6.89 (d. IH), 6.81 (s. IH). 4.60 (s, 2Ii). 3.81 (s, 2H), 3,40 (m, 
4H). LR-FABMS, [M+H]'=476.478. 

FV AMPI F. 248. 4-f2-(5-rhloro-thiopbr'n-?-vlVethen eM.lfonvl1-5-(±)-hvdmxvmethy 1- 1 -(! H- 
30 pvrrolor3.2-clovridin-2-vlmethvl)-pin erazin-2-one. 

.^ 2-MJ2-(5-rhloro-thiophen-:-vlVeLlienesujjon^^ 



I )^elhencsulIon> ::)-mclr.o.\\carncni\ l-t.-o\i.'-pipet;i/ii 
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carboxylic acid tert-bulyl ester (0.04 g, 0.07 mmol), (prepared from 2-(2-(±)-methoxycarbonyl-6-oxo- 
piperazin-l-yimethy[)-pyrrolo[3,2-c]pyridine-l-carboxylic acid tert-butyl ester, EXAMPLE 71, and 2-(5- 
chloro-thiophen-2-yl>ethenesulfonyl chloride, EXAMPLE 3, using the procedure described in 
EXAMPLE 214, Part A) in MeOH (3 mL) at RT. The reaction mixture is stirred for 6 h then quenched 
with water and concentrated in vacuo. The crude product (0.04 g) is taken onto the next step without 
further purification. 

R.4-r2-(5-Chloro-thioDhen-2-vn-ethenesuifonvn-5-(±Vh vdroxvmethvl-l-(lH-pvrrolof3.2-c1pyridin-2- 

vlmethvi)-piperazin"2-one. 

Trifluoroacetic acid (1.8 mL) is added to a solution of 2-{4-[2-(5-chloro-thiophe^-2-yl)- 
elhenesuifonyi]-2-(±)-hydroxymethyi-6-oxo-piperazin- i-ylmeihyi}-pyrruiu[3,2Vjpyrluiuc-l-u^^ 
acid tert-butyl ester (0.04 g) in CHXU (4.2 mL) at RT. The reaction mixture is stirred for 4 h then 
concentrated in vacuo. The title compound is purified by RP-HPLC eluting in a gradient of 10% 
CHjCN/H^O (0.1% TFA) to 100% CH3CN and iyophilizing the appropriate product fractions. 'H NMR 
(DMSO-d,, 300 MHz) 5 9.10 (s, IH), 8.46 (d, IH), 7.82 (d, 1H),7.50 (d, IH) 7.43 (d, IH), 7.14 (d, IH), 
7.01 (d, IH), 6.94 (s, IH), 5.12 (bs, IH), 4.80 (AB, 2H), 3.98 (d, 2H0, 3.90 (m, IH), 3.40-3.50 (m, 4H). 
APCI MS, [M+H]'=467, 469. 

The following compounds are prepared from starting materials obtained using the methods of 
Examples 69, 70 and 71 and the appropriate sulfonyl chorides according to the method of Example 101. 



Example # 


Name 


m/z 


249 


l-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-5-oxo-4-(lH-pyrrolo[3,2- 
c]pyridin-2-yimethyl)-piperazine-2-(±)-carboxylic acid methyl ester 


519, 521 
CI pattern 


250 


1 -[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-5-oxo-4-( 1 H- 
pyrrolo[3,2-c]pyridin-2-ylmethyi)-piperazine-2-(±Vcarboxylic acid 

methyl ester 


495, 497 
CI pattern 


251 


l-(6-Chloro-benzo[blthiophene-2-sulfonyij-5-oxo-4-(lH-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)-pipcrazine-2-(±)-carboxylic acid 


505, 507 
CI pattern 


252 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)o-(±)-hydroxymethyl-l- 
( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 


491,493 
CI pattern 
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Name 


%ee 


m/z 


253 


"t rn /c r^ui^^^ tUiz-M^K^n 1 f*thfnPSillfonvl1-5-OXO-4-{ 1 H- 

1 -f2*(5-Cntoro-tniopnen-z-yi;-ciiiciic5uiiuii_y ij ~> w/^w ^ 
pyrrolo[3,2-c]pyridin-2-ylmethyl)-pipera2ine-2-(-)-carboxylic 

acid methyl ester 


99% 
(-) 


495, 497 
CI pattern 


254 


'l-[2-(5-Chloro-thiophen-2-yl>ethenesulfonyl]-5-oxo-4-(lH- 
pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazine-2-(+)- 
carboxylic acid methyl ester 


95% 
(+) 


495, 497 
CI pattern 



PVAMPI V 4-r2-(5-Cblr>rn-ihinnhen-2 - Yl)-<'thenesulfonvl1-6-(R)-hvdroxYmethvl-1-(lH- 
PYrrr>lr. f!.2-clDvridin -2-vlmethvn-piperazin-2-one. 

5 ^ ^.,Rvrtert-BuWl-Him.,hvl.silnnvlox ^>.^>-thvlV4-f2-f5-chloro-thiophen-2-Yl)-ethenesulfonvlVI^ 
PYrmlon.2-clDvri<1in-2-vlmel hvlVDiDerazin-2-one. 

Trifluoroacetic acid (0.25 mL) is added to a solution of 2-{2-(R)-(tert-butyl-dimethyl- 
siianyloxYniethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-6.oxo-p.perazir>-l-ylmethyl}- 

pyrroio[3,2-c]pyridine-l.carboxylic acid tert-butyl ester (0,025 g, 0.037 mmoi) in CH,CU(0.5 mL) at 
1 0 room temperature. The reaction mixture is stirred for 2 h then concentrated to dryness. The residue is 
diluted with CHXUand washed with saturated NaHC03 and brine. The organic layer is dried over 
MgSO. filtered and concentrated in vacuo. The crude product (0.019 g, 0.033 mmol) is used in the 
subsequent step without further purification. 

,5 R ^.p.,s.rhloro-th^ ^ ph>-n-7.vlVethenes- '^---M- M'^^->-v^-"''V'^ethvl-l-riH-PYrrolon,2-c1pYn 

yimethvlVDip erazin-2-one. 

Glacial acetic acid (3 mL, 0.046 mmol) and tetrabutylammonium fluoride (92 mL, 0.092 mmol) 
is added to a solution of 6-(R)-(tcrt-butyl-dimethyl-s,lanyloxymethyl)-4-[2-(5-chloro-thiophen-2-yl)- 
cthenesalfonyl]-l-(lH-pyn-oIo[3,2-c]pyridin-2-ylmethyl)-p.pera.in-2-one (0,019 0.033 mmol) in THF 
20 (0 5 mL), The resultmg solution .s st.rred for 4 h then concentrated in vacuo. The crude product .s 
purified by RP-HPLC eluting m a gradiem of 10«/o CH,CN/H,0 (0.1% TFA) to 100°. CH,CN and the 
appropriate product fractions are lyophilized to provide the title compound (0.009 g. 0.016 mmol) as a 
white solid. 'HNMR(DMSO-d,,300 MHz)5 14.50(bs, IH). 12.60 (bs, lH).9.18(s, lH),8,38(d, IH), 
7.89 (d. IH). 7.61 (d, IH), 7,50 (d. IH), 7.21 (d, IH), 7,08 (d, IH), 6.90 (s, IH). 5,03 (s, 2H). 4.63 (d. 



hxamples 69. 7U and 7 i and the appmpruue sultc>n> I cnior-.c ac.ordmu to tuc .nchod ot hxampic m , , 
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Example # 


Name 


m/z 


1 256 


4H6-Chioro-benzo[b]thiophene-2-sulfonyl)-6-(R)-hydroxymethyi-l- 
(lH-pyrTolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 


491,493 


257 


4-[2-(5-Chloro-thiophen-2-y l)-ethenesulfonyl]-6-oxo- 1 -( 1 H- 
pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazine-2-{±)-carboxylic acid 

methyl ester 


495, 497 
CI pattern 


258 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-l-(lH- 
pyrrolo[3,2-c]pyridin-2-yimethyl)-piperazine-2-(±)-carboxylic acid 

methyl ester 


519,521 
CI pattern 


259 


4-[2-(5-Chloro-thiophen-2-yl)-ethenesultonylj-6-oxo- 1-( 1 H- 
pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazine-2-(±)-carboxylic acid 


481, 483 
CI pattern 


260 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-l-(lH- 
pyrrolo[3,2-c]pyndin-2-ylmethyl)-piperazine-2-(±)-carboxylic acid 


505, 507 
CI pattern 


261 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-6-(±)-hydroxymethyl-l- 
( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 


491,493 
CI pattern 


262 


4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-6-(±)-hydroxymethyl- 
1 .( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 


467, 469 
CI pattern 


263 


4-( 6-Chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo- 1 -( 1 H- 
pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazine-2-(±)-carboxylic acid 

amide 


504, 506 
CI pattern 








264 


4-[2-{5-Chloro-thiophen-2-yl)-ethenesuifonyl]-3-(S)- 
methoxymethyl- 1 -( 1 H-pyrrolo[3 ,2-c]pyridin-2-y Imethy l)-piperazin- 
2-one 


481, 483 


265 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-3-(S)-metho>:ymethyI-l- 
( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 


505, 507 


266 


4-(5'-Chloro-[2,2']bithiophcnyl-5-sulfonyl)-3-(S)-methoxymethyl-l- 
( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 


537, 539 


267 


4-[2-(4-Chioro-phenyl)-ethenesulfonyl]-3-(S)-methoxymethyi-l- 
(lH-pyrroio[3,2-c]pyridin-2-ylmethyl)-pipcrazin-2-one 


475,477 
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To a solution of l-(4-aminoquinazoiine-7-ylmethyl)piperazine-2-one bishydrochloride (! .84 g, 
5 73 mmol), EXAMPLE 72, in DMF (20 mL) is added 2-bromomethyl-6-chloro-benzo[b]thiophene, 
EXAMPLE 5, ( 1 .5 g, 5.73 mmol) and K.COj (4.0 g, 28.7 mmol). The solution is stirred for 1 6 hours. 
After this time, the solution is diluted with water. The solution is acidified with trifluoroacetic acid. The 
product is purified by RP-HPLC eluting in a gradient of 10% CH.CN/H.O (0.1% TEA) to 50% 
CH3CN/H.O (0. 1% TEA). The appropriate collected fractions are iyopholized to afford the title 
compound as a white solid. 'H NMR (d'^-DMSO, 300MHz) 5 9.78 (bs, 3H), 8.82 (s, 1 H), 8.34 (d, 1 H), 
8.07 (s, 1H),7.8! (d, IH), 7.63 (d, IH), 7.51 (s, IH), 7J2 (m, 2H), 4.71 (s, 2H), 3.95 (s, 2H), 3.28 (m, 
4H), 2.80 (m, 2H). 

EXAMPLE 269. 1 -(4-Aiiiinouuinazoiin-7-vimeihviV4-(6-chloro- 1 H-benzoimidazoi-2- 
vlmethvnpiperazin-2-one. 

A mixture of l-(4-aminoquinazolin-7-ylmethyr)piperazin-2-one (50 mg, 0.15 mmol), 
EXAMPLE 72, 6-chloro-2-chioromethylbenzimidazole (30.5 mg, 0.15 mmol) and potassium carbonate 
(83 mg, 0.6 mmol) in 2 mL of DMF is stirred at ambient temperature overnight. The mixture is purified 
on reverse phase HPLC (CH3CNAH3O/TFA) to give the trifluoroacetic acid salt of l-(4-aminoquinazoIin- 
7-yImethyl)-4-(6-chloro-lH-benzoimidazoi-2-ylmethyl)piperazin-2-one (25 mg) as a solid. 'H NMR 
(CD3OD, 300 MHz) 6 8.69 (s, 1 H), 8.33 (d, 1 H), 7.79 (s, 1 H), 7.75-7.69 (m, 3H), 7.57-7.54 (m, 1 H), 4.86 
(s, 2H), 4.22 (s, 2H), 3.3 1 (m, 4H), 2.99 (m, 2H). MS m/z 422 (M+H). 

EXAMPLE 270. l-(4-Amino-quinazolin-7-vlmethvn-4-(6-chloro-benzothioaz ol-2-vlmethvl)-piperazin- 
2-one. 

To a solution of l-(4-amino-quinazolin-7-yimethyl)-piperazin-2-one ( 76 mg, 0.23 mmol), 
EXAMPLE 72, in 2 mLof DMF is added potassium carbonate (127 mg, 0.92 mmol) followed by 6- 
chloro-2-chloromethyl-benzothiazole (prepared according to the procedure of B.L.Mylari, Synthesis 
Comm. 1989, 16, 2921) (50 mg, 0.23 mmol). The resulting mixture is stirred overnight at room 
temperature. The undissolved potassium carbonate is removed by filtration and the mother liquor is 
purified by reverse phase HPLC (10-100% CH.CN/H^O). The desired is product is obtained as a white 
solid with a melting point of 123-126°C. C^.Hi^ClN^OS MS m/z: 439, 441. Anal. cald. for 
C.iH^ClNeOS- 2C:HF30,: C, 45.02; H, 3.17 N, 12.60. Found C, 44.15; H, 3.19; N, 1 1.79. 



FXAV1PT r 1 _r4-Aminn-(iiiina7olin-^-v1rr)cth\ IV4-r^^ch!oro-hen70o\n7olO-\ !meth\ M-pipern/in-:^ 
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FYAMPI F772. )-(4-A mino-auinazolin-7-vlmethvlV4-(5-chloro -benzothi oa/ol-2-vlmethylVpiperazin^ 
2-one, 

The desired product (19.0 mg, 22%) is obtained as a while solid. C,,H,,ClN,OS MS m/z: 
438,440. Anal. cald. for C„H„CIN,OS • 2C,HF30,: C, 45.02; 3.17 R 12.60. Found C, 43.35; H, 3.26; 
5 N, 12.65. 

FX AMPLE 273. 3-[4-(4-Aminoquinn7ohne-7-vlmethvn-3-oxopi p e razin- 1 - vlmcthYl1-7-chloro- 1 H- 
quinolin-2-one. 

The title compound is prepared as described in EXAMPLE 268. substituting 3-bromomethy!-7- 
10 chloro-lH-quinoIine-2-one. EXAMPLE 8, for 2-bromomethyl-6-chlorobenzo[b]thiophene. The product 
is purified by RP-HPLC eluting in a gradient ot 10% CH,(JN/H,O(0.r/o TEA) to 50% CH3CNm,O(0.i% 
TFA). The appropriate collected fractions are lyopholized to afford the title compound as a white solid. 
'HNMR(d'-DMSO, 300MHz) 5 12.18 (bs, 1H),9.75 (m, 1H),8.86 (s, IH), 8.40 (m, IH), 8.11 (d, IH), 
8.10 (s, IH), 7.78 (m, IH). 7.69 (m, 2H), 7.37 (m, IH), 4.80 (s, 2H), 4.10 (m, 2H), 3.47 (m. 4H), 3.30 (m, 
15 2H). MS ( ion spray I m/z 449, (M+H). 

FYAMPI.R?,74. l.f4-Amino-q.iina7olin- 7-YlniethvlV4-(3-chloro-lH-indol-6-vlmethvl)-piperazin-2- 



one. 



20 A i.(4-Amino-Qi..n«.ol.n-7-vlmet h vl)-4-n-chloro-l-(toluene-4.sulfonvl)-lH-indol-6-ylmethYl)- 

piperazin-2-one. 

The thle compound is prepared as described in EXAMPLE 268 using 6-bromomethyl-3-chloro- 
l-(toluene-4-sulfonyl)-lH-indole, EXAMPLE 16, in place of 2-bromomethyl-6-chloro- 
benzo[b]thiophene. The crude material is purified by RP-HPLC eluting in a gradient of 10% 
25 CH,CN/lLO (0.1% TFA) to 80% CH^CN/H.O (0.1% TFA) and the appropriate product fractions arc 
combined and lyopholized to give a white solid 'H NMR (DMSO-d.. 300 MHz) 5 9.75 (bs. 2H), 8.82 
(s, IH), 8.40 (d, IH), 7.64 (m. 2H), 7.60 (m, 2H), 7.40 (d. IH), 7.23 (m, IH), 7.19 (m, 2H), 6.99 (d, 2H), 
5.09 (s, 2H), 4.78 (s, 2H), 4.10 (m, 2H), 3.40 (m, 4H), 2.49 (s, 3H). 

30 R l-f4-Amino-q.>in«7olin-7-vlm e »hvn.4.n.chloro-lH-indol-6-vlmethvl)-piperazin-2-one. 

To a solution of l-(4-amino-quinazolin-7-ylmethyl)-4-(3-chloro-l-(toluene-4-sulfonyl)-lH- 
r- ,,.„,.t^^>Vnip..r-,/iP " .^n.. H^.pnM.w.icmtc H 1 nvj 0 04 mmoH in 2 ml of MeOH is added 0 ^ 



RP-HPLC eluting in a 



tiradicnt ot i 0 Vc, C 1 1,CN 1 \X ) ( 0. P o I 1- A ) to (>u ' o U l.L .\. H,0 lU. . : c 1 i A i an.; 
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the appropriate product fractions are combined and lyophoiized to give the title compound (21 mg, 0.03 
mmol) as a ^vhite solid. 'H NMR (DMSO-d,, 300 MHz) 6 9.71 (bs, 2H), 8.81 (s, IH). 8.40 (d, IH). 7.63 
(m, 3H), 7.53 (d, IH), 7.50 (s, IH), 7.20 (d, IH), 4.78 (s, 2H), 4.30-3.10 (m, 8H). ESI MS, [M+H]^=42U 
423 (CI pattern). 

EXAMPLE 275. l-(4-Amino-Quinazolin-7-vlmethvlV4-r3-(5-chloro -thiophen-2-vl)-(F)-allvl]-piperazin- 
2-one. 

To a solution of l-(4-amino-quinazolin-7-ylmethyl)-piperazin-2-one bishydrochloride (100 mg, 
0.31 mmol), EXAMPLE 72, in 3 mL of DMF is added 2-(3-bromo-(E)-propenyl)-5-chloro-thiophene (73 
mg, 0.31 mmolK prepared as described in EXAMPLE 17., and KXO3 (0.21 g, 1.54 mmol). The solution 
IS stirred at room temperature for 16 hours. After this time, the solution is diluted with waier/aceionitriie 
and neutralized with trifluoroacetic acid. The crude material is purified by RP-HPLC eluting in a 
gradient of 10% CH3CN/H2O (0.1% TEA) to 60% CH^CN/H.O (0.1% TFA) and the appropriate product 
fractions are combined and lyophoiized to give the title compound (80 mg, 0,12 mmol) as a white solid. 
'H NMR (DMSO-d„ 300 MHz) 5 9.76 (bs, 2H), 8.81 (s, IH), 8.40 (d, IH), 7.70 (s, IH), 7.62 (dd, IH), 
7.10 (m, 2H), 6.90 (d, IH), 6.05 (dt, IH), 4.80 (s, 2H), 3.77 (m, 4H), 3.50 (m, 2H), 3.37 (m, 2H). ESI 
MS, [M+Hr=^ 14,416 (CI pattern). Anal. (C,oH,oClN,OS2.0TFA 1 .ULO) C, H, N. 

EXAMPLE 276. 1 -(4-Amino-Quinazoiin-7-vlmethvl V4-r3-( 5-chlo ro -thio phen-2 -y l)-but-2-(E)-enYl V 
pipcrazin-2-one ditrifluoroacetate. 

'H NMR (DMSO-d„ 300 MHz) 5 9.70 (bs, 2H), 8.82 (s, IH), 8.40 (d, IH), 7.68 (s, IH), 7.61 (d, 
IH), 7.10 (m, 2H), 5.88 (t, IH), 4.79 (s, 2H), 3.75 (m, 4H), 3.49 (m, 2H), 3.29 (m, 2H), 2.09 (s, 3H). El 
MS, [M+H]^=427, 429 (CI pattern). 

EXAMPLE 277. 1 -(4-Amino-auinazolin-7-vlmethvl)-4-[3-r5-chloro-thio p h en-2-v lV2-mcthvl-(E)-allvl]- 

piperazin-2-one ditrifluoroacetate. 

'H NMR (DMSO-d„ 300 MHz) 6 9.80 (bs, 21 1), 8.85 (s, 1 1 1), 8.4 1 (d, 1 H), 7.70 (s, 1 H), 7.68 (d, 
IH), 7.06 (d, IH), 7.05 (d, IH), 6,70 (bs, IH), 4.80 (s, 2H), 4.30 (bs, 2H), 3.45 (m, 4H), 3.10 (m, 2H), 
1.99 (s, 3H). ESI MS, [M+H]^=428, 430 (CI pattern). 

EXAMPLE 278. 1 -(4-Amino-Quinazolin-7-vlmct h yl)-4-fVr4-bromo-furan-2-vl)-(E)-allvl]-piperazin-2- 



tnmol), prepared as dc.scnbcu m 



t.XAMPi.l^ 1^. ^ drops ot HOAc aiui sodium inacclow txuonv dridc 
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mg, 0.29 mmol). The solution is stirred at room temperature for 16 hours. After this time, the solution .s 
diluted with water/acetonilnle. The crude material is purified by RP-HPLC eluting in a gradient of 10% 
CH,CN/H,0 (0. 1% TFA) to 80% CH3CN/HP (0. 1 % TFA) and the appropriate product fractions are 
combined and lyopholizcd to give the title compound (48 mg, 0.07 mmol) as a white solid. 'H NMR 
(DMSO-d„ 300 MHz) 6 9.75 (bs, 2H). 8.85 (s, IH), 8.60 (d, IH), 7.95 (s, IH), 7.69 (s, IH), 7.62 (d, IH), 
6.80 (s, IH). 6.65 (d, IH), 6.19 (dt, IH), 4.80 (s, 2H), 3.70 (m, 4H), 3.50 (m, 2H). 3.28 (m, 2H). ESI MS. 
[M+H]*=44 1,443 (Br pattern). 

FYAMPT F.7.79 l-(4-Amino-ni.inazolin-7 -Ylmethvn-4-r3-(fi-methoxv-pvridin-3-Yl)-fE)-allyl1- 
pi perazin-2-one. 

Nitrogen (g) is bubbled through a solution of l-(4-amino-quinazoiin-7-yimeihyl)-pipcrazi..-2- 
one (100 mg, 0.39 mmol). EXAMPLE 72, in 2 mL of CH,CN. After 5 m.n. acetic acid 3-(6-methoxy- 
pyridin-3-yl)-(E)-allyl ester (75 mg. 0.36 mmol, prepared as described in EXAMPLE 19 in 2 mL of 
CH,CN, palladium(ll) acetate (catalytic amount), triphenylphosphme (catalytic amount), 2 mL of H,0 
; and 0.5 mL of triethy lamine are added to the solution. The mixture is heated at 80°C for 1 hours. At 
this time, the mixture is cooled, filtered and concentrated in vacuo. The crude material is purified by RP- 
HPLC eluting in a gradient of 10% CH3CN/H.O (0.1% TFA) to 60% CH,CN/H.O (0.1% TFA) and the 
appropriate product fractions are combined and lyopholized to give the title compound (44 mg, 0.07 
mmol) as a white solid. 'H NMR (DMSO-d„ 300 MHz) 5 9.86 (s, IH), 9.79 (s, IH), 8.83 (s, IH). 8.40 
20 (d. IH). 8.25 (s, IH), 7.95 (d. IH), 7.75 (s, IH). 7.63 (d, IH), 6.86 (d. IH), 6.82 (d, 1H>, 6.32 (dt. IH). 
4.78 (s, 2H), 3.98 (s, 2H). 3.93 (m. 2H), 3.85 (s, 3H), 3.53 (m, 4H). ESI MS, [M+Hr=405. 

PYAMPiF7Sn i.(4-Amino- q ..in..nlin-7.vlmethvl)-4-n-(5-chloro-lhiophpn-?-vl)-(E)-allyl]-4.oxv- 
piperazin-2-one. 

25 To a solution of l-(4-amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen.2-yl)-( E)-allyll- 

p.perazin-2-one ditrifluoroacetate (0.60 g. 0,94 mmol). prepared as described in EXAMPLE 275, in 25 
mL of CH,CK is added m-chloropcroxybenzoic acid (0,30 g. 0.96 mmol. 55% pure grade). The mixture 
is stirred at room temperature for 3 h and then concentrated in vacuo. The crude material ,s purified by 
RP-HPLC eluting in a gradient of 1 0% CH3CN/H.O (0. 1 % TFA) to 60% CH,CN/H.O (0.1 % TFA) and 

30 the appropriate product fractions are combined and lyopholized to give the title compound (0.5 mg. 0.76 
mmol) as a white solid. 'H NMR (DMSO-d,. 300 MHz) 5 9.68 (bs. 2H). 8.79 (s, IH). 8.39 (d. IH). 7.68 
, ,,n -r.n,. - - M un -i-M Un ^ Ofi fH , |n M 7 (dt. 1 1 IV 4 84 fs, 2HV 4.5^. (m. 2HV 
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EXAMPLE 281. l-(4-Amino-quinazoiin-7-vlmethvlM-r3-(5-chloro-thiophen-2-vn-prop-2-vnvi1- 
piperazin-2-one. 

The title compound is prepared as described in EXAMPLE 275 using 2-(3-bromo-prop-l-ynyl)- 
5-chloro-thiophene (prepared as described in EXAMPLE 20) in place of 2-(3-bromo-(E)-propenyl)-5- 
5 chloro-thiophene. The crude material is purified by RP-HPLC eluting in a gradient of 10% CH^CN/H.O 
(0.1% TEA) to 70% CH3CN/H2O (0.1% TEA) and the appropriate product fractions are combined and 
iyophoiized to give the title compound as a white solid. 'H NMR (DMSO-d^, 300 MHz) 5 9.77 (bs, 2H), 
8.83 (s, IH), 8.38 (d, IH), 7.63 (d, IH), 7.58 (s, IH), 7.25 (d, IH), 7.13 (d, IH), 4.74 (s, 2H), 3.74 (s, 
2H), 3.32 (m, 4H), 2.85 (m, 2H). ESI MS, [M+Hr=412, 414 (CI pattern). 

10 

EXAMPLE 282. l-(4-Amino-qulnazoliri-7-vlmethvl>-4-i3M'5-dtloro-lhiophen-2-^ 
2-one 

The title compound is prepared as described in EXAMPLE 278 using 3-(5-chloro-thiophen-2- 
yl)-propionaIdehyde (EXAMPLE 28, Part A) in place of 3-(4-bromo-furan-2-yl)-(E)-propenal. The 
1 5 crude material is purified by RP-HPLC eluting in a gradient of 1 0% CH3CN/H,0 (0. 1 % TFA) to 60% 

CH3CN/H2O (0.1% TFA) and the appropriate product fractions are combined and Iyophoiized to give the 
title compound as a white solid. 'H NMR (DMSO-d,, 300 MHz) 5 9.77 (bs, 2H), 8.81 (s, IH), 8.39 (d, 
IH), 7.71 (s, IH), 7.60 (d, IH), 6.95 (d, IH), 6.77 (d, IH), 4.78 (s, 2H), 3.88 (m, 2H), 3.50 (m, 2H), 3.42 
(m, 2H), 3.05 (m, 2H), 2.80 (t, 2H), 1.96 (m, 2H). ESI MS, [M+H]^=416,418 (CI pattern). 

20 

EXAMPLE 283. l-(4-Amino-quinazolin-7-vlmethvlV4-prop-2-vnvl-piperazin-2-one. 
A. l-(4-Amino-Quinazolin-7-vlmethvl)-4-prop-2-vnvl-piperazin-2-one. 

Propargyi bromide (0.29 g, 1.95 mmol) is added to a solution containing l-(4-amino-quinazolin- 
7-ylmethyl)-piperazin-2-one (0.5 g, 1.95 mmol), EXAMPLE 72, and IC2CO3 (0.40 g, 2.93 mmol) in 

25 DMSO (10 mL) at ambient temperature. After 15 min, the reaction mixture is partitioned between 

aqueous NaHCOj (100 mL) and CH.CK (100 mL) and the layers are separated. The aqueous phase is 
subsequently saturated with NaCl and extracted three times with CHCI3 (50 mL). The combined organic 
phase is washed with brine, dried over anhydrous Na2S04, fLltered and concentrated. The residue is 
purified by flash silica gel chromatography (CHXl^ to 10% MeOH/CH.Ci^) to provide 390 mg (68%) of 

30 the title compound as a white solid. 'H NMR (300 MHz, CDCI3) 5 2.68 (m, IH), 3.13-3.37 (m, 6H), 
4.07 (app q, J = 5.2 Hz, IH), 4.63 (s, 2H), 7.28 (dd. J - 8.4, 1.4 Hz, IH), 7.42 (s, IH), 7.72 (br s, 2H), 
8.14 (d. J = 8,4 Hz. IHV 8,34 fs. IH) ppm: MS flSP loon)- m^/ 296 ^l+H) 
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A solution containing 1 -{4-amino-quinazolin-7-ylmethylM-prop-2-ynyl-piperazin-2-one (50 
mg, 0.17 mmol), EXAMPLE 283, 2-bromobiphenyI (44 mg, 0.19 mmoi), EtaN (69 mg, 0.68 mmol), 
(Ph3P)4PdCl. (6 mg, 0.008 mmol), and Cul (1 mg, 0.005 mmol) in anhydrous DMF (2 mL) is warmed at 
80°C for 1 hours. The reaction mixture is cooled to 50 °C and the solvent is removed over 16 h under a 
5 stream of nitrogen. The crude residue is purified by flash silica gel chromatography (CH.CU to 10% 
MeOH CH.CK) to afford a colorless gum which is triturated with ethyl alcohol to provide 4 mg (5?/o) of 
the title compound as a white solid. 'H NMR (300 MHz, d,-DMSO) 5 3.03 (s, 2H), 3.14 (m, 2H), 3.3 1 
(m, 2H), 3.50 (s, 2H), 7.21-7.55 (m, 1 IH). 7.76 (br s, 2H), 8.18 (d, J = 8.6 Hz, IH), 8.36 (s, IH) ppm; MS 
(ion spray): m/z 448 (M+H). 

10 

EXAMPLE 285. [-(4-Amino-quinazolin-7-vimethvi)-4-( 1^1-pvrro^o^5,2-clpvridin-2-vimethvi)- 
piDerazin-2-one■ 
A. (3-(3-[4-f4-Amino-quinazolin-7-vlmethvn-3-oxo-piperazin-)-vn-prop-l-vnvll-Pvridin-4-vlV 

1 5 carbamic acid tert-butyl ester. 

A solution containing l-(4-amino-quinazolin-7-ylmethyl)-4-prop-2-ynyl-piperazin-2-one (100 
mg, 0.34 mmol), EXAMPLE 283, (3-iodo-pyridin-4-yl)-carbamic acid tert-butyl ester, EXAMPLE 69, 
Part B, (108 mg, 0.34 mmol), EtyN (140 mg, 1.36 mmol), (Ph3P)4PdCL ( 12 mg, 0.017 mmol), and Cul (2 
mg, 0.01 mmol) in anhydrous DMF (5 mL) is stirred at ambient temperature. After 5 h, the reaction 

20 mixture is diluted with EtOAc (50 mL) and water (50 mL) and the layers are separated. The aqueous 

layer is extracted twice with EtOAc (25 mL) and the combined organic phase is washed with brine, dried 
over anhydrous Na2S04, filtered and concentrated. The crude residue is purified by flash silica gel 
chromatography (CH2CI2 to 10% MeOH CH^Cy to provide 59 mg (36%) of SC34 as a colorless oil. 'H 
NMR (300 MHz, CDCI3) 6 1 .49 (s, 9H), 2.84 (m, 2H), 3.35 (m, 2H), 3.44 (s, 2H), 3.7 1 (s, 2H), 4.75 (s, 

25 2H), 6. 19 (br s, 2H), 7.24 (d, J = 5.5 Hz, 1 H), 7.4 1 (d, J = 8.4 Hz, 1 H), 7.66 (s, 1 H), 7.79 (d, J - 8.4 Hz, 
IH), 8.05 (d, J = 5.5 Hz, IH), 8.37(s, IH), 8.49(s, 111), 8.58 (s, llOppm; MS (ISP loop): m/z 488 
(M+H). 

B. 2-[4-(4-Amino-quinazolin-7-vlmethvl)-3-oxo-piperazin-l-vlmethvn-pvrrolof3,2-c1pvridine-l- 
30 carboxylic acid tert-butyl ester. 

l,8-Diazabicyclo[5.4.0]undec-7-ene (37 mg, 0.24 mmoi) is added to a suspension containing (3- 
n-r4-M-amino-quina7olin-'7-\ IineThvIV"A-o\o-pir)ern7!n- i -\ il-prop- 1 -\'n\'U-r\Tid!n-4-\ n-rnrhnmir nri ^ 



.■^o-C , I he reaction mixture diiuied \\\[\\ l-.KJAc (-^U mi. > ana water irtJ mlj and the lasers are 
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separated. The aqueous layer is extracted twice with EtOAc (25 mL) and the combined organic phase is 
washed with brine, dried over anhydrous Na.SOi, filtered and concentrated to provide 50 mg of the 
product as a crude solid which is used directly without further purification. 'H NMR (300 MHz, CDCI3) 
6 1.64 (s, 9H), 2.78 (m, 2H), 3.30 (m, 2H), 3.37 (s, 2H), 3.95 (s, 2H), 4.74 (s, 2H), 6.24 (br s, 2H), 6.63 
5 (s, IH), 7.40(dd, J = 8.5, 1.6 Hz, IH), 7.64(s, IH), 7.81 (d, J -5.8 Hz, IH), 7.83 (d, J - 8.5 Hz, IH), 
7,99 (s, IH), 8.39 (d, J = 5.8 Hz, IH), 8.58 (s, IH), 8.77 (s, IH) ppm. 

C. l-(4-Amino-quinazolin-7-vlmethvn-4-nH-Dvrroior3,2-clpvridin-2-vimethvlVDiperazin-2-one . 

To a solution containing 2-[4-(4-amino-quinazolin-7-ylmethyl)-3-oxo-pipera2in-l-ylmethyl]- 

10 pyrrolo[3,2-c]pyridine-l-carboxylic acid tert-butyl ester (50 mg, 0.12 mmol) in CH.Cl^ (5 mL) is added 
TFA (i mL) at ambient temperature. After 16 h, the reaction mixture is concentrated to dryness, diluted 
with water and purified by reverse-phase HPLC [Buffer A: water w/ 0.1% TFA; Buffer B: CH3CN w/ 
0.1% TFA; Gradient: 0% B to 45% B over 30 min] to provide 34 mg (73%, two steps) of the title 
compound as a white, lyophilized solid. 'H NMR (300 MHz, CDCI3) 5 2.77 (s, 3H), 3.23 (s, 2H), 3.31 

15 (m, 2H), 3.89 (s, 2H), 4,00 (br s, 3H), 4.71 (s, 2H), 6.94 (s, tH), 7.60 (m, 2H), 7.84 (d, J = 6.5 Hz, IH), 
8.36(m, 2H), 8.81 (s, IH), 9.18 (s, IH), 9,73 (br s, 2H), 12.87 (s, IH) ppm; MS (ion spray): m/z 388 
(M+H). 

The following compounds are prepared from the compound of Example 72 using the procedures 
20 described above. 



Example # 


Name 


m/z (M+H) 


286 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[2-(5-chloro-thiophen-2- 
yloxy)-ethyl]-piperazin-2-one 


418,420 
CI pattern 


287 


1 -( 4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro- 1 -methyl- 1 H- 
indol-2-yhncthyl)-piperazin-2-one 


435, 437 
CI pattern 


288 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[3-( 4-chloro-thiophen-2- 
yl)-allyl]-piperazin-2-one 


414, 416 
CI pattern 


289 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(6-chloro- 
benzo[b]thiophen-2-yl)-allyl]-piperazin-2-one 


464, 466 
CI pattern 


290 1 1 -(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chioro-4-methyl- 


428,430 
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292 


1 -(4-Amino-quinazoiin-7-ylmethyi)-4-(3-chloro- i H-indol-5- 
ylmethyl )-pipera2in-2-one 


421,423 
CI pattern 


293 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chioro-l H-indol-2- 
ylmelhyl )-piperazin-2-one 


421,423 
CI pattern 


294 


1- {4-Amino-quinazolin-7-ylmethyl)-4-{5,7-dichIoro-l H-indoI- 

2- ylmethyI)-piperazin-2-one 


455,457 
CI pattern 


295 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro- 1 H-indol-2- 
ylmethy I )-piperazin-2-one 


421, 423 
CI pattern 


296 


1 -( 4-Amino-quinazolin-7-ylmethyl )-4-( 3-p-tolyl-prop-2-ynyl)- 
piperazin-2-one 


386 


297 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(3-m-tolyl-prop-2-ynyl)- 
piperazin-2-one 


386 


298 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[3-(4-chloro-pheny I )- 
prop-2-ynyl]-piperazin-2-one 


406, 408 
CI pattern 


299 


l-(4-Aniino-quinazolin-7-ylmethyl)-4-[3-(3-chloro-phenyl)- 
prop-2-ynyl]-piperazin-2-one 


406, 408 
CI pattern 


300 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(2-chloro-phenyl)- 
prop-2-ynyl]-piperazin-2-one 


406 


301 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(3-biphenyl-4-yl-prop-2- 
ynyl)-piperazin-2-one 


448 


302 


l-H-Amino-quinazolin-7-ylmethyll-4-[3-(4,5-dibromo- 
thiophen-2-yl)-alIyl]-piperazin-2-one 


536, 538,540 
Br2 pattern 


303 


l-(4-Amino-quinazolin-7-ylnnethyl)-4-(3-biphenyl-3-yI-prop-2- 
ynyi)-piperazin-2-one 


448 


304 


1 -(4-Amino-quinazolin-7-yimethyI )-4-[3-( ;2,5-dichlo^o- 
lhiophen-3-yl)-p^op-2-ynyl]-piperazin-2-one 


446, 448 
Ci pattern 


305 


l-(4-Amino-quinazoIin-7-ylmethy!)-4-[3-(3-chloro- phenyl )- 
propyl]-piperazin-2-one 


410,412 
CI pattern 


306 


U4-Bis-(4-amino-quinazoiin-7-ylmethyl)-piperazin-2-one 


415 


307 


1 -(4-Amino-quinazolin-7-ylmethyl)-4-( 1 H-pyrrolo[2,3- 
clpyridin-2-ylmethyl)-piperazin-2-one 


388 






^» .IV. ^ . 
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yl)-allyl]-piperazin-2-one 


CI partem 


310 


l-(4-Aniino-quinazoiin-7-ylmethyl)-4-(l H-pyrroio[3,2- 
c]pyridin-2-ylmethyl>pipera2in-2-one 


388 


311 


1 -(4-Amino-quinazoiin-7-ylmethyl )-4-[3-(5-chioro-thiophen-3- 
yi)-allyl]-piperazin-2-one 


414,416 
CI pattern 


312 


l-(4-Amino-quinazolin-7-ylmethyI )-4-[3-(5-bromo-furan-2-yi)- 
allyl]-piperazin-2-one 


442, 444 
Br pattern 


313 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[5-( 5-methyl-lhiophen-2- 
yl)-penta-2,4-dienyl]-pipera2in-2-one 


420 


314 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-(2-chloro- 
benzo[b]thiophen-5-ylmethyl)-pipera2in-2-one 


438, 440 
CI pattern 


315 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(5-methyl-thiophen-2- 
yl)-ailyl]-piperazin-2-one 


394 


316 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[3-( 5-methoxy-thiophen- 
2-yl)-aliyl]-piperazin-2-one 


410 


317 


4-( 1 -Amino-7-chloro-isoquinolin-3-ylmethyl)- 1 -(4-amino- 
quinazolin-7-ylmethyI)-piperazin-2-one 


448, 450 
CI pattern 


318 


2-[4-(4-Amino-quinazolin-7-yImethyl)-3-oxo-piperazin- 1 -yl]- 
N-(5-chloro-thiophen-2-yl)-acetamide 


431 


319 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinoiin-3- 
ylmethyl)-piperazin-2-one 


433,435 
CI pattern 


320 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[2-(3-chioro-phenyl)-2- 
{S)-hydroxy-ethyl]-piperazin-2-one 


412,414 
CI pattern 


321 


1 -( 4-Amino-quinazoIin-7-ylmethyl )-4-[ 2-{ 3-chloro- 
phenylsulfanyl)-ethyl]-piperazin-2-one 


428, 430 
CI pattern 


322 


1 -(4-Amino-quina2olin-7-yimethyl )-4-( 2-inethylene- 1 , 1 -dioxo- 
2,3-dihydro- 1 H- 1 1 6-ben2o[b]thiophen-3-yl)-piperazin-2-one 


470 


323 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-nitro-phenyi)- 
allyl]-piperazin-2-one 


419 


324 


1 -(4-Amino-quinazolin-7-ylmethyl)-4-( 2-chloro- 
benzo[b]thiophen-6-ylmethyi)-piperazin-2-onc 


438, 440 
CI pattern 
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pyrrolidin-3-yi]-piperazin-2-one 


CI pattern 


327 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[2-(5-chioro-lhiophen-2- 
yl)-ethyl]-pipera2in-2-one 


402, 404 
CI patten 


328 


l-(4-Amino-quina2olin-7-ylmethyl)-4-[3-(4-chloro-phenyl)- 
propyl]-piperazin-2-one 


410,412 
CI pattern 


329 


2-[4-{4-Aminoquinazoline-7-ylmethyl)-3-oxo-piperazin- 1 - 
ylmethyl]-3-(4-chlorophenyl)-acryiic acid 


452, 454 
CI pattern 


330 


l-(4-Amino-quinazolin-7-yimethyl)-4-(7-chioro-l-hydroxy- 
isoquinolin-3-ylmethyl)-piperazin-2-one 


449, 451 
CI pattern 


331 


l-(4-Am!no-quina2oiin-7-ylmethyl)-4-(6-chloro-naphthalen-2- 
yimethyl)-piperazin-2-one 


432, 434 
CI pattern 


332 


l-(4-Amino-quinazolin-7-ylmethyl)-4-isoquinolin-3-ylmethyI- 
piperazin-2-one 


399 


333 


l-(4-Amino-quinazoiin-7-ylinethyl>-4-[l-(3-chioro-phenyl)- 
pyrrolidin-3-yl]-piperazin-2-one 


437, 439 
CI pattern 


334 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(l,7-dichloro- 
isoquinolin-3-ylniethyl)-piperazin-2-one 


467, 469 
CI pattern 


335 


4-(2-Amino-7-chIoro-quinolin-3-ylmethyi)-l-(4-amino- 
quinazolin-7-ylmethyl)-piperazin-2-one 


448, 450 
CI pattern 


336 


l-(4-Aminoquinazoiin-7-ylmethyl)-4-(5-chloro- 
benzo[b]thiophene-2-ylmethyl)piperazin-2-one. 


438, 440 
CI pattern 


337 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[2-(4-chioro- 
phenylsulfanyl)-ethyl]-piperazin-2-one 


428, 430 
CI pattern 


338 


1 -(4-Amino-quinazolin-7-ylmethyl)-4-[2-( 6-chioro- 
benzo[b]thiophen-2-yl)-ethyl]-piperazin-2-one 


452,454 
CI pattern 


339 


l-(4-Aminoquinazolin-7-yimethyl)-4-[2-(4-chloro-phenoxy)- 
ethyl]-piperazine-2-one 


412, 414 
CI pattern 


340 


2-[4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l- 
ylmethyl]-6-chloro-4H-benzo[l,4]thiazin-3-one 


469,471 
CI pattern 


341 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(2,7-dichIoro-quinolin-3- 
ylmethyl)-piperazin-2-on 


467,469 
Clj pattern 
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ylmethyl]-3-(4-chloro-phenyi)-acrylic acid ethyl ester 


CI pattern 


344 


l-(4-Amino-quina2olin-7-yimethyl)-4-[3-(4-chloro-phenyl)- 
alIyl]-piperazin-2-one 


408, 410 
CI pattern 


345 


l-(4-Amino-quinazolin-7-ylmethyI )-4-[3-{3-chlo^o-phenyl)- 
allyl]-piperazin-2-one 


408, 410 
CI pattern 


346 


l-(4-Amino-quinazotin-7-ylmethyl)-4-[3-(5-bromo-thiophen-2- 
yl)-allyl]-piperazin-2-one 


458, 460 
Br pattern 


347 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[3-(4-bromo-thiophen-2- 
yl)-allyl]-piperazin-2-one 


458, 460 
Br pattern 


348 


3-[4-(4-Amino-quinazolin-7-ylmethy l)-3-oxo-piperazin- 1 - 
ylmethyl]-7-fluoro- 1 H-quinolin-2-one 


433 


349 


3-[4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin- 1 - 
y lmethyl]-6-chloro- 1 H-quinoxalin-2-one 


450, 452 
CI pattern 


350 


1 -(4- Amino-quinazolin-7-y lmethyl)-4-{5-chloro- 1 -methyl- 1 H- 
benzoimidazol-2-ylmethyl)-piperazin-2-one 


436,438 
CI pattern 


351 


2-[4-{ 4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin- 1 - 
ylmethyl]-6-chloro-3H-quinazolin-4-one 


492, 494 
CI pattern 


352 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(3-thiophen-2-yl- 
propyl)-piperazin-2-one 


382 


353 


1 -(4-Amino-quinazoiin-7-ylmethyl )-4-{ 7-chloro-quinolin-3- 
ylmethyl)-piperazin-2-one 


432, 434 
CI pattern 


354 


3-[4-(4-Amino-quinazoiin-7-ylmethyl)-3-oxo-piperazin- 1 - 
ylmethyl]-5,7-dichloro- 1 H-quinoiin-2-one 


483,485 
CI pattern 


355 


l-{4-Amino-quinazolin-7-ylmethyl)-4-(6,7-dichloro- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


472,474 
CI. pattern 


356 


3-[4-(4-Amino-quinazolin-7-ylmeth> l)-3-oxo-piperazin- 1 - 
ylmethy!]-5-chloro-lH-quinoiin-2-one 


449,451 
CI pattern 


357 


1 -(4-Amino-quinazolin-7-ylinethyl)-4-(5-chloro- 
[2,3']bithiophenyl-5'-ylmethyI)-piperazin-2-one 


470,472 
CI pattern 


358 


4-(6-Amino-benzo[b]thiophen-2-ylmethyl)- 1 -(4-amino- 
quinazoiin-7-ylmethyl)-piperazin-2-one 


419 
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benzoimidazol-2-ylmethyl)-piperazin-2-one 


Br pattern 


361 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-nitro- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


449 


362 


l-(4-Amino-quinazoIin-7-ylmethyl)-4-[5-{3-chloro-phenyl)- 
thiophen-2-ylmethyl]-pipera2in-2-one 


464, 466 


363 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-3-methoxy- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


468,470 
CI pattern 


364 


3-[4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l- 
ylmethyl]-6-chloro- 1 H-quinolin-2-one 


449, 451 
CI pattern 


3653 


1 -( 4-Am ino-quinazolin-7-ylmethyi )-4-(6-trifluoromethy 1- 1 H- 
benzoimidazol-2-ylmethyl)-piperazin-2-one 


456 


366 


l-(4-Amino-quinazoiin-7-ylmethy!)-4-(5'-methyl- 
[2,2']bithiophenyl-5-y!methyl)-piperazin-2-one 


450 


367 


l-(4-Amino-quinazolin-7-yimethyl)-4-(5-methyl- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


418 


368 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(5'-chioro-3,3'-dimethyl- 
[2,2']bithiophenyl-5-ylmethyl)-piperazin-2-one 


498, 500 
C 1 pattern 


369 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(3,5-dibromo-4- 
mcthoxy-phenyl)-[l,2,4]oxadiazol-5-ylmethyl]-piperazin-2-one 


602, 604, 606 
Br2 pattern 


370 


l-(4-ATnino-quinazolin-7-ylmethyl)-4-(6-melhyl- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


418 


371 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(4-nnethyi- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


418 


372 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-(7-chloro- 
benzo[b]thiophen-2-ylmethyl)-pipcrazin-2-one 


438, 440 
CI pattern 


373 


l-(4-Amino-quina7olin-7-ylmethyi)-4-(5'-chloro-3'-methyl- 
[2,2']bithiophenyl-5-yimethyl)-piperazin-2-one 


484, 486 
CI pattern 


374 


l-(4-Ainino-qumazolin-7-ylmethyl)-4-(lH-benzoimidazol-2- 
ylmethyl)-piperazin-2-one 


388 


375 


l-{4-Amino-quina2olin-7-ylmethyl)-4-f5'-bromo- 
[2,2']bithiophenyl-5-ylmethyl)-piperazin-2-one 


514, 516 
Br pattern 


I 




i 
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benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


CI pattern 


378 


l.(4.Amino-quinazolin-7-ylmelhyI)-4-(4,5-dichloro- 
benzo[b]thiophen-2-yimethyr)-piperazin-2-one 


472, 474 
CI pattern 


379 


l_(4.Amino-quina2olin-7-yimethyl)-4-<5-chloro-benzooxazol- 
2-ylmethyl)-piperazin-2-one 


423, 425 
CI pattern 


380 


l_(4_Amino-quinazo!in-7-ylmethyl)-4-(6-chloro-5-fluoro- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


456, 458 
CI pattern 


381 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(4-chioro-5-nuoro- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


456, 458 
CI pattern 


382 


l-(4-Amino~quinazolin-7-ylmethyl)-4-(5'-chloro-3-methyl- 
[2,2']bithiophenyl-5-ylmethyl)-piperazin-2-one 


484,486 
CI pattern 


383 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro-thieno[3,2- 
b]pyridin-2-ylmethyl)-piperazin-2-one 


439, 441 
CI pattern 


384 


1 -(4- Amino-quinazolin-7-ylmethy l)-4-(5,6-dichloro- 1 H- 
benzoimidazol-2-ylmethyl)-piperazin-2-one 


456 


385 


l-(4-Amino-quinazoiin-7-ylmethyi)-4-(3-benzooxazol-2-yl- 
benzyl)-piperazin-2-one 


464 


386 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[5-(4-chloro-phenyl)- 
thiophen-2-ylmethyl]-piperazin-2-one 


464, 466 
CI pattern 


387 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-methyMH- 
benzoimidazol-2-ylmethyl)-piperazin-2-one 


402 


388 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[2,2']bithiophenyl-5- 
ylmethyl-piperazin-2-one 


435 


389 


l-(4.Amino-quinazolin-7-ylniethyl)-4-(4-fluoro- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


422 


390 


l-(4-Aminoquinazolin-7-ylmethyI)-4-(6-tluoro- 
benzo[b]thiophene-2-ylmethyl)pipera2in-2-one. 


422 


391 


l-(4-Amino-quinazolin-7-ylmethyi)-4-[5-(l-methyl-5-trinuoro- 
mcthyl- 1 H-pyrazol-3-yl)-thiophen-2-ylmethyl]-piperazin-2-one 


501 


392 


l-(4-Amino-quinazolin-7-ylniethyl)-4-(3,4-dimethyl- 
thieno[2,3-b]thiophen-2-ylmethyl)-piperazin-2-one 

! 


438 

i 
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benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


Cl pattern 


395 


l-(4-Amino-qu(nazoiin-7-ylmethyl)-4-[5-(2-methyi-5- 
trifluoromethyI-2H-pyra2ol-3-yl)thiophen-2-yimethyi] 
piperazin-2-one 


502 


396 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[5-(3-nitro-phenyl)- 
furan-2-ylmethyl]-piperazin-2-one 


459 


397 


l-(4-Amino-quinazolin-7-ylmethyh-4-(5-chloro-thieno[3,2- 
b]pyridin-6-ylmethyl)-piperazin-2-one 


439, 441 
CI pattern 


398 


]-(4-Amino-quinazolin-7-ylmethyi)-4-(5-(4-methoxy-phenyl)- 
thiophen-2-ylmethyl]-piperazin-2-one 


460 


399 


l-(4-Amino-quinazoiin-7-ylmethyi)-4-(4-hydroxy-2-pyridin-2- 
yl-pyrimidin-5-ylmethyi)-pipera2in-2-one 


443 


400 


l-(4-Amino-quinazoiin-7-ylmethyI)-4-[3-(4-fluoro-phenoxy)- 
benzyl]-piperazin-2-one 


458 


401 


l-(4-Ammo-quinazolin-7-ylmethyl)-4-[2-(4-chloro-phenyl)- 
thiazoI-4-ylmethyl]-piperazin-2-one 


465, 467 
CI pattern 


402 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-bronio- 
benzo[b]thiophen-2-ylmethyI)-piperazin-2-one 


482, 484 
Br pattern 


403 


l-(4-Aniino-quinazoiin-7-ylmethyi)-4-benzo[b]thiophen-2- 
yImethyl-piperazin-2-one 


404 


404 


l-(4-Amino-quinazoiin-7-ylmethyi)-4-(5'-chloro- 
[2,2']bithiophenyl-5-yimethyl)-piperazin-2-one 


470, 472 
CI pattern 


405 


l-<4-Amino-quinazolin-7-ylmethyl)-4-(3,5-bis-trifluoromethyl- 
beTizyl)-piperazin-2-one 


488 


406 


l-(4-Amino-quinazoliri-7-ylmethyl l-4-biphenyU4-yImethyl- 
pipcrazin-2-one 


423 (M-f ) 


407 


l-(4-Amino-quinazolin-7-ylmethyU-4-naphthalen-2-ylmcthyl- 
piperazin-2-one 


397 ( M+) 


408 


l-(4-Annino-quinazolin-7-yimethyI)-4-(5-chloro- 
benzo[b]thiophen-3-ylmelhyl)-piperazin-2-one 


438, 440 
CI pattern 


409 


]-f4-Amino-quinazoiin-7-ylmethyl)-4-(6-chloro-thieno[2,3- 


438, 440 (M+), 
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422 


5-Chloro-thiophene-2-carboxyiic acid {3-[4-(4-amino-quinazolin-7- 
ylmethy l)-3-oxo-piperazin- 1 -yl]-3-oxo-propyl } -amide 


473,475 
CI pattern 


423 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(4-chloro-phenoxy)-acetyl]- 
piperazin-2-one 


426, 428 
CI pattern 


424 


l-(4-Amino-quinazolin-7-yimethyl)-4-[(4-chioro-2-methyl- 
phenoxy)-acetyi]-piperazin-2-one 


440, 442 
CI pattern 


425 


l-(4-Amino-quinazolin-7-y!methyl)-4-(5'-chloro-[2,2']bithiophenyl- 
5-carbonyl)-piperazin-2-one 


484, 486 
C! pattern 


426 


l-(4-Amino-quinazolin-7-yimethyl)-4-f3-(5-chloro-lhiophen-2-ylV 
propiony!]-piperazin-2-one 


430, 432 
CI pattern 


427 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(3-chloro-phenyl)-(E)- 
acryloyl]-piperazin-2-one 


422, 424 
CI pattern 


428 


N-[2-[4-(4-Amino-quinazolin-7-ylmethytV3-oxo-piperazin- 1 -yl]- 1 - 
(5-chloro-thiophen-2-yImethyl)-2-oxo-ethyl]-benzamide 


428, 430 
CI pattern 


429 


N-[ l-r4-(4-Amino-quinazoIin-7-ylmethvl )-3-oxo-piperazine-l- 
carbonyi]-2-(5-chloro-thiophen-2-yl)-vinyl]-benzamide 


549, 550 
CI pattern 


430 


N-[ 1 -[4-(4-Amino-quinazolin-7-ylmethyl )-3-oxo-piperazine- 1 - 
carbonyl]-2-(5-chloro-thiophen-2-yl)-vinyl]-acetamide 


485, 487 
C I pattern 


431 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-phenyl)-(E)- 
acryloy!]-piperazin-2-one 


422, 424 
CI pattern 


432 


l-(4-Amino-quinazolin-7-ylmethyl >-4-[( 5-chloro-thiophen-2-yl)- 
acetyI]-piperazin-2-one 


415, 417 
CI pattern 


433 


1 -( 4-Amino-quinazoiin-7-ylmeihyl )-4-(6-chloro- 
benzo[bJthiophene-2-carbonyl)-piperazin-2-one 


451, 453 
CI pattern 


434 


2-[4-(4-Amino-quinazolin-7-yimeth> l)-3-oxo-piperazine- 1 - 
carbonyI]-6-chloro-4H-benzo[ 1 ,4]thiazin-3-one 


483, 485 
CI pattern 


435 


1- (4-Amino-quinazolin-7-yiniethyl)-4-[(6-chloro-benzo[b]thiophen- 

2- yI)-acetyl]-piperazin-2-one 


466, 468 
CI pattern 



FXAMPLE 436. 4-(4-Aminoquinn7oi in-"'-vlmcth\ !V ^-nxop!pcr^7i^e- 1 -cnrhow lie nciH I-ch)(^ro- 



i.XANU'l t- m 1 mi .ut DMl- t^ addcil 4-ciii( tro-hcn/N i is^">c> anatc ( 22 nie. 1.'. i ninu)!, prepared a> 
described in EXAMPLE 37). After stirring 1 h at room temperature, tlie solution is concentrated. Tlie 
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CH3CN/H2O (0.1% TFA) and the appropriate product fractions are combined and lyopholized to provide 
the title compound (36 mg, 0.067 mmol) as a white solid. 'H NMR (d6-DMSO, 300 MHz) 5 9.76 (bs, 
2H), 8.83 (s, IH), 8.38(d, IH), 7.64 (d, IH), 7.60(s, 1HX7.34 (d, 2H), 7.31 (m, lH),7.26(d, 2H), 4.75 
(s, 2H), 4.22 (d, 2H), 4.08 (s, 2H), 3.60 (m, 2H), 3.35 (m, 2H). ESI MS, [M+H]^=425,427 (CI pattern). 

5 

EXAMPLK 437. 4-(4-Aminoquinazolin-7-vlmethvn-3-oxopiperazinc-l-carboxvlic acid (5-chloro- 
thiophen-2-vlmethvnamide. 

To a solution of (5-chloro-thiophen-2-yl)-acetic acid (0. 1 8 g, 1 .04 mmol), prepared as described 
in EXAMPLE 27 in 6 mL of dry CH.CU is added EtjN (0. 1 5 mL g, 1 .04 mmol) and diphenylphosphoryl 

10 azide (0.24 mL, 1.04 mmol). The mixture is stirred at room temperature for 2.5 h, then heated at 50°C 
for 2 hours. To the solution is added 1 -(4-aminoquinazoline-7-yimethyl)piperazine-2-one (0.10 g, 0.41 
mmol), EXAMPLE 72, and Et3N (0.15 mL g, 1.04 mmol) and the mixture is heated at 50°C for 2 h, then 
stirred at room temperature for 16 hours. The resulting mixture is concentrated. The crude product is 
purified by RP-HPLC eluting in a gradient of 10% CH3CN/H.O (0.1% TFA) to 60% CHjCN/H.O (0.1% 

1 5 TFA) and the appropriate product fractions are combined and lyopholized to provide the title compound 
(10 mg, 0.02 mmol) as a white solid. 'H NMR (d6-DMSO, 300 MHz) 5 9.69 (bs, 2H), 8.80 (s, IH), 8.48 
(d, IH), 7.61 (d, IH), 7.60 (s, IH), 7.41 (t, 1H),6.90 (d, lH),6.80(d, IH), 4.77 (d, 2H), 4.30 (d, 2H), 
4.10 (s, 2H), 3.61 (m, 2H), 3.38 (m, 2H). ESI MS, [M+Hr=43 1,433 (CI pattern). 

20 EXAMPLE 438. 4-(4-Aminoquinazolin-7-vlmethvI)-3-oxopiperazine-l-carboxviic acid r5-chloro- 
thiophen-2-vl)amide. 

A mixture of 5-chloro-thiophene-2-carbonyl azide (55 mg, 0.29 mmol, prepared as described in 
EXAMPLE 38) and l-(4-aminoquinazoline-7-ylmethyl)piperazine-2-one (50 mg, 0.20 mmol), 
EXAMPLE 72, in 3 mL of dry toluene is heated at 105^C for 1 hours. The resulting mixture is 

25 concentrated in vacuo, The crude product is purirled by RP-HPLC eluting in a gradient of 1 0% 

CH3CN/H2O (0.1% TFA) to 60% CH3CN/H2O (0.1% TFA) and the appropriate product fractions are 
combined and lyopholized to provide the title compound (35 mg, 0.02 mmol) as a white solid. 'H NMR 
(DMSO-d6, 300 MHz) 6 10.04 (s, IH), 9.71 (bs, 211), 8.81 (s, IH), 8.38(dd, IH), 7.64 (d, IH), 7.61 (s, 
IH), 6.77 (d, IH), 6.42 (d, IH), 4.76 (s, 2H), 4.21 (s, 2H), 3.73 (m, 2H), 3.40 (m, 21-1). ESI MS. 

30 [M+HJ^=417,419 (CI pattern). 
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Example U 


Name 


m/z [M+H] 


439 


4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-i-carboxylic 
acid (4-chioro-thiophen-2-yI)-amide 


417, 419 
CI pattern 


440 


4.(4-Amino-quinazoiin-7-ylmethyl)-3-oxo-pipera2ine- 1 -carboxyiic 
acid (5-bromo-thiophen-2-yl)-amide 


461,463 
Br pattern 


441 


4-(4-Amino-quinazoiin-7-ylmethyl)-3-oxo-piperazine- 1 -carboxyiic 
acid (3-amino-4-chloro-phenyl)-amide 


426, 428 
CI pattern 


442 


4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-l -carboxyiic 
acid (4-bromo-phenyl)-amide 


455,457 
Br pattern 


443 


4-(4_Ainino-quina2olin-7-ylmethyl )-3-oxo-piperazine- 1 -carboxyiic 
acid (4-chloro-phenyl )-amide 


411,413 
CI pattern 


444 


4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-l -carboxyiic 
acid (4-methoxy-phenyl)-amide 


407 


445 


4_(4_Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-l -carboxyiic 
acid (3,4-dichloro-phenyl)-annide 


445, 447 
CU pattern 



EXAMPLE 446. 4-(4-Amino-quinazolin-7-vlmethvn-3-oxo-piperazine-l-carboxvlic acid 5-chloro- 
thiophen-2-vlmethvl ester. 

To a solution of 5-chloro-2-thiophene-methanol (0.10 g, 0.67 mmol, prepared by NaBH4 

5 reduction of 5-chloro-2-thiophene-carboxaldehyde) in 6 mL of CH.CU is added 1 , 1 '-carbonyldiimidazole 
(0.11 g, 0.67 mmol). The mixture is stirred at room temperature for 3 hours. Then l-(4- 
aminoquinazoline-7-ylmethyl)piperazine-2-one (0.17 g, 0.67 mmol, EXAMPLE 72) and a catalytic 
amount of DMA? is added to the solution and the resulting mixture is heated at 35°C for 18 hours. The 
mixture is dissolved in watcr/MeOH and the crude product is purified by RP-HPLC eluting in a gradient 

10 of \0% CH3CN/H2O (0.1% TFA) to 100% CH3CN. The appropriate fractions are combmed and 
lyopholized to provide the title compound as a white solid. ESI MS. [M+H]^=432,434 (C ! pattern). 

The following compounds are prepared from the compound of Example 72 using the methods 
described above. 

15 



1 paact! 



448 I 4-(4-Amuio-quinazolin-7-\ Imethy I )-3-oxo-p!pera/inc- 1 -carboxyiic 



4S1. 48 1 
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acid l-{3-chloro-phenyl)-pyrro]idin-3-yl ester 



Ci pattern 



EXAMPLE 449. 1 -(4-Arnino-quinazolin-7-vlmethvl)-4-(7-chloro-isoquinoiin-3-vlmethvi)-3-(SVmethvl- 
Diperazin-2-onc. 

To a solution of l-{4-amino-quinazoline-7-ylmethyI)-3-methyl-piperazine-2-one, EXAMPLE 80, 
5 (0.06g, 0.2mmoi) in 2 mL of DMF is added 3-bromomethyI-7-chioroisoquinoiine, EXAMPLE 1 1, 

0.052g, 0.20mmol), and K.CO3 (0.08 g, 0.06 mmol). After 16 the reaction mixture is concentrated to 
dryness. The crude product is purified by RP-HPLC eluling with a gradient of 5%CH3CN/H,0 (0.1% 
TFA) to 50%CH3CN/H.O (0.1% TEA). The product fractions are lyophilized to give the title compound 
as a tristrisfluoroacetic acid salt (0.06g, 0.08 mmol) as a white solid. 'H NMR (d6-DMS0, 300 MHz) 6 
10 9.79 (bs,2H), 9.40 (s, IH), 8.73 (s, IH), 8.33 (d, IH), 8.25(s, IH), 8.06(s, IH), 8.00(d, IH), 7.79(d, 
IH), 7.60 (m, 211), 4.80 (AB, 2H), 4.72 (AB, 2H), 4.28 (m. IH), 3.54 (m, 4H), 1 .96 (d, 3H). MS (ion 
spray) 447, 449, (CI pattern). Elemental analysis C28H25ClF6N,O6-3CF3CO,H 0.28H,O, cal C=45.38%, 
H=3.35%, N- 10.58%; found C=45.38, H-3.35%, N= 10.63%. 



15 EXAMPLE 450. 4-(4-Amino-quinazolin-7-vlmethvl)- 4-(3-chloro- 1 H-indol-6-vlmethvl)-3-( S)-methvl- 
piperazin-2-one. 

The title compound is prepared as described in EXAMPLE 274 using l-(4-amino-quinazoline-7- 
ylmethy!)-3-methyl-piperazine-2-one, EXAMPLE 80. 'H NMR (DMSO-d6, 300 MHz) 6 9.79 (bs, 2H), 
8.82 (s, IH), 8.39 (d, IH), 7.61 (m, 3H), 7.57 (d, IH), 7.52 (d, IH), 7.49 (d, IH), 7.20 (d, IH), 7.10(d, 
20 IH), 4.75 (AB,2H), 4.57 (m, lH),4.23(m, lH),3.97(m, IH), 3.50 (m, 3H), 1.65(d,3H). ESI MS, 
[M+H]^= 435,437 (CI pattern). Anal. (C:3H,3CIN60 2. 1 5TFA 0.25H,O) C, H, N. 



The following compounds are prepared from the compound of Example 80 usmg the methods 
described above. 

25 



Example U 


Name 


m/z [M+H] 


451 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)- 
allyl]-3-(S)-methyl-piperazin-2-one 


428, 430 
CI pattern 


452 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(6-chloro- 


478, 480 








454 


1 -(4-Aniino-quinazolin-^-\ Imcthv 1 )-4-( 1 n-indol-2^ 


435, 437 
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ylmethylh3-{S)-methyl-pipera2in-2-one 


CI pattern 


455 


].(4.Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
but-2-enyl]-3-(SVmethyI-piperazin-2-one 


442, 444 
CI pattern 


456 


l-(4-Amino-quinazolm-7-ylmethyl>-4-(5'-chloro-[2,2']bithiophenyi- 
5-ylmethyi)-3-(S)-methyi-piperazin-2-one 


483 (M+) 
(EI) 


457 


1- (4-Amino-quinazolin-7-ylmethyi)-4-(5-chloro-lH-benzoimidazoi- 

2- yimethyl)-3-(S)-methyI-piperazin-2-one 


536, 538 
CI pattern 


458 


l-(4-Amino-quinazolin-7-ylmethyI)-4-[3-(5-chloro-thiophen-2-yI)- 
aIIyl]-3-(S)-methyi-piperazin-2-one 


428, 430 
CI pattern 


459 


1 -(4-Amino-qumazol in-7-y Imethy 1 )-4-( 6-chloro-naphthaien-2- 
ylmethyl)-3-(S)-methyl-piperazin-2-one 


446, 448 
CI pattern 


460 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-thieno[2,3- 
b]pyridin-2-yimethyl)-3-(S)-methy l-piperazin-2-one 


453,455 
CI pattern 


461 


1- (4-Amino-quinazoiin-7-ylmethyl)-4-(6-chioro-benzo[b]thiophen- 

2- ylmethyl)-3-(S)-methyl-piperazin-2-one 


452, 454 
CI pattern 


462 


1- (4-Amino-quinazolin-7-yImethyl)-4-(5-chloro-benzo[b]thiophen- 

2- ylmethyl)-3-{S)-methyl-piperazin-2-one 


452, 454 
CI partem 


463 


1- (4-Amino-qumazolin-7-ylmethyl)-4-(5-chIoro-benzo[b]thiophen- 

2- ylmethyl)-3-(R)-methyl-piperazin-2-one 


452, 454 
CI pattern 


464 


t-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen- 
2-ylmethy 1 )-3-{ R)-methy i-piperazin-2-one 


452,454 
CI pattern 



EXAMPLE 465 1 -(4- Amino-quinazolin-7-vlmethvl )-4-[3-(4-chlQro-thiophen-2-vlVacr\-lovll-3-(S)- 
methvl-piperazm-2-one. 

The title compound is prepared as described in EXAMPLE 123, using 1 -(4"amino-quinazoline-7- 
ylmethyl)-3-mcthyl-piperazuie-2-one, EXAMPLE 80, and 3-(4-chloro-thiophen-2-yl)-(E)-acr\'lic acid, 
EXAMPLE 26. 'H NMR (d6-DMSO. 300 MFIz) 5 9.74 (bs, 2H), 8.82 (s, IH), 8.40 (d. IH), 7.62 (m, 
5H), 7.05 (d, lHX4.92(m, 1 H), 4.80 (m. 2H), 4.73 (m, lH),4.50(m, IH), 3.40 (m, 2H), L42{m, 3H). 
ESI MS, fM-HH]^= 442, 444 (CI pattern). 



E.\ampie ^ Name 



i m/z IM+Hl 
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466 


1 -(4-Amino-quina2oiin-7-ylmethyl )-4-[( 5-chloro-thiophen-3- 
yIoxy)-acet>'l]-3-(S)-methyl-piperazin-2-one 


446, 448 
CI pattern 


467 


l-(4-Amino-quinazolin-7-yimethyl)-4-[(4-chloro-thiophen-2- 
yloxy)-acetyl]-3-(S)-melhyl-piperazin-2-one 


446, 448 
Ci pattern 


468 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[3-(5-bromo-thiophen-2-y 1 )- 
acryloyl]-3-(S)-methyi-piperazin-2-one 


486, 488 
Br pattern 


469 


1 -(4-Amino-qumazolin-7-ylmethyl M-(3-chloro- 1 H-indoie-6- 
carbonylV3-(S)-methyl-piperazin-2-one 


449, 451 
CI pattern 


470 


I -(4-Aniino-quinazoiin-7-ylmethyi )-4-( 7~chloro-isoqumoline-3- 
carbonyl )-3-(S)-methyl-piperazin-2-one 


461,463 
CI pattern 


471 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[( 5-chloro-thiophen-2- 
yloxy)-acetyl]-3-(S)-melhyl-piperazin-2-one 


446, 448 
CI pattern 


472 


l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(4-bromo-thiophen-2-yl )- 
acryloyI]-3-(S)-methyl-piperazin-2-one 


486, 488 
Br pattern 


473 


l_(4-Amino-quinazoIin-7-ylmethyl)-4-|(4-chloro-phenoxy)-acetyl]- 
3-(S)-methy]-piperazin-2-one 


440, 442 
CI pattern 


474 


I-(4-Amino-quinazoiin-7-ylmethy!)-4-(5'-chloro-[2,2']bithiophenyl- 
5-carbonyl)-3-(S)-methyl-piperazin-2-one 


498, 500 
CI pattern 


475 


l-(4-Amino-quinazolin-7-y!methyl)-4-[3-(5-chioro-thiophen-2-yi)- 
but-2-enoyl]-3-(S)-methyl-piperazin-2-one 


456, 458 
CI pattern 


476 


1 -(4-Amino-quinazolin-7-ylmethyl |-4-(6-chloro- 
benzo[b]thiophene-2-carbonyl)-3-(S)-methyi-piperazin-2-one 


466, 468 
CI pattern 


477 


l-(4-Amino-quinazoiin-7-Ylmethyl)-4-[3-(5-chloro-thiophen-2-yi)- 
acryioyl]-3-(S)-methyl-piperazin-2-one 


442, 444 
CI pattern 


EXAMPLE 478. 1 -(4-Amino-guinazolin-7-vlmcthvl)-4-[3-(5-chloro-thiODhen-2-vr)-propvl l-3-{S) 



piperazin-2-one. 

The title compound is prepared as described in EXAMPLE 278 using 1 -(4-aminoquinazoline-7- 
ylmethyl)-3-ethyl-piperazine-2-one, EXAMPLE 77 and 3-(5-chloro-thiophen-2-yl)-propionaldehyde, 
EXAMPLE 28. 'H NMR fd6-DMSO ^ 1 drop TEA. 300 MHz) 8 Q 80 fhs. 2H\ 8 70 ] HV 8^2 fd 



l^attcni j 
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The following compounds are prepared from the compound of Example 77 using the methods 
described above. 



Example U 


Name 


m/z [M+H] 


479 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-<4-ch]oro-thiophen-2-yl)- 
allyl]-3-(S)-ethyl-piperazin-2-one 


442, 444 
CI pattern 


480 


l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
but-2-enyl]-3-(S)-ethyl-piperazin-2-one 


456, 458 
CI pattern 


481 


l-{4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinolin-3- 
yImethyl)-3-(S)-ethyl-piperazin-2-one 


461,463 
CI pattern 


482 


t -(4-Amino-quinazoiin-7-ylmethyi )-4-[3-( 5-chloro-thiophen-2-yl)- 
alIyl]-3-(S)-ethyl-piperazin-2-one 


442, 444 
CI pattern 


483 


l-(4-Amino-quinazoiin-7-ylmethyi)-4-(6-chloro-naphthaien-2- 
ylmethyl)-3-(S)-ethyl-piperazin-2-one 


460, 462 
CI pattern 


484 


1 - (4-Amino-quinazoiin- 7-ylmethyl )-4-(6-chloro-benzo[bJthiophen- 

2- ylmethyl)-3-(S)-ethyl-piperazin-2-one 


466, 468 
CI pattern 


485 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-thieno[2,3- 
b]pyridin-2-ylmethyl)-3-(S)-ethyl-piperazin-2-one 


467,469 
CI pattern 



5 EXAMPLE 486 1 -(4-Amino-quinazolin-7-vlmethvn-4-r3-(5-chloro-thiophen-2-v n-acrviovl1-3-($)- 
ethyl-piperazin-2-one. 

The title compound is prepared as described in EXAMPLE 123, usmg l-(4-aminoquinazoiine-7- 
ylmethyl)-3-ethyl-piperazine-2-one, EXAMPLE 77 and 3-(5-chloro-thiophen-2-yI)-( E)-acrylic acid, 
EXAMPLE 25. 'H NMR (d6-DMSO + I drop TFA, 300 MHz) 5 9.78 (bs, 2H), 8.7t> (s, IH), 8.37 (d, 
10 IH), 7.65 (m,2H). 7.50 (s, IH), 7.41 (m. IH), 7.11 (d. Hi). 6.98 (d, 1 H), 4.88 (m, 2H), 4.60 (m. IH), 
4.31 (m, IH), 3.52 (m, IH), 3.30 (m, 2H), 1.96 (m, 2H), 0.88 (m. 3H). MS (ion spray), m/z, (M-^H) = 
456, 458 (CI pattern). Elemental analysis, cal C.,! L.CIN.O.S- 1 .5C,HF30: %C-47.89, %H-3.78, 
%N=n.l7; found %C=47.34, %H=4.00, %N-1 1.12. 

1 5 The following compounds are prepared from the compound of Example 77 usinti the methods 



AS.' 



I -(4-Amino-c|uma/olin-'^-> Inicihv 1 4-chk>ro-thiophLMi- 



460. 462 
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yloxy)-acetyl]-(S)-3-ethyl-piperazin-2-one 


CI pattern 


488 


l-(4-Amino-quinazoiin-7-ylnriethyl)-4-[(5-chloro-thiophen-3- 
yloxy)-acetyi]-(S)-3-ethyl-piperazin-2-one 


460, 462 
CI pattern 


489 


l.(4-Amino-quinazo[in-7-yimethyl)-4-[3-(5-chloro-thiophen-3-yl)- 
acryioyl]-(S)-3-ethyl-piperazin-2-one 


456,458 
CI pattern 


490 


2-(2-{2-[4-(4-Amino-quinazolin-7-ylmelhyl)-(S)-2-ethyl-3-oxo- 
piperazin-l-yI]-2-oxo-ethoxy}-5-chloro-thiophen-3-yl)-acetamide 


517,519 
CI pattern 


491 


(2-{2-[4-(4-Amino-quinazoiin-7-ylnnethylHS)-2-ethyl-3-oxo- 
piperazin- 1 -yl]-2-oxo-ethoxy }-5-chloro-thiophen-3-yl>-acetic acid 


518, 520 
CI pattern 


492 


l-(4-Amino-quinazolin-7-yimethyl)-4-(2,3-dichloro- 
benzo[b]thiophene-6-carbonyl)-(S)-3-ethyl-piperazin-2-one 


514, 516, 
518 

CU pattern 


493 


l-(4-Amino-quinazolin-7-yimethyl)-4-(2-chloro- 
benzo[b]thiophene-6-carbonyl)-(S)-3-ethyl-piperazin-2-one 


480, 482 
CI pattern 


494 


(2-{2-[4-(4-Amino-quinazoiin-7-ylmethyl)-(S)-2-ethyl-3-oxo- 
piperazin-l-yl]-2-oxo-ethoxy}-5-chloro-thiophen-3-yl)-acetic acid 
ethyl ester 


546, 548 
CI pattern 


495 


l-(4-Aniino-quinazolin-7-ylmethyl)-4-[(3,5-dichloro-thiophen-2- 
yIoxy)-acetyl]-(S)-3-ethyl-piperazin-2-one 


494, 496 
CI pattern 


496 


(2-{2-[4-(4-Amino-quinazoiin-7-ylmethyl)-(S)-2-ethyl-3-oxo- 
piperazin-I-yl]-2-oxo-ethoxy}-5-chloro-thiophen-3-yl)-acetic acid 
methyl ester 


532, 534 
CI pattern 


497 


l.(4.Amino-quinazolin-7-yimethyl)-4-(3-chloro-lH-indole-6- 
carbonylH3S)-ethyi-piperazin-2-one 


463,465 


498 


l-(4-Amino-quinazoiin-7-ylmcthyi)-4-(7-ch!oro-isoquinoline-3' 
carbonyl)-3-(S)-ethyt-piperazin-2-one 


475, 477 
CI pattern 


499 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(5-chloro-thiophen-2- 
yloxy)-acetyl]-3-(S)-ethyl-piperazin-2-one 


460, 462 
CI pattern 


500 


l-(4-Amino-quinazolin-7-ylmcthyl)-4-[3-(5-bromo-thiophen-2-yD- 
acr\'lovn-3-(SVethvl-pipera7in-2-onc 


500, 502 
Br pattern 


i 


i -(4^AniinuH|mna7oiin-7-\ iinctliv 1 )-4~( >-{ 4-hr\Mno-Uuoptien-^-\ 1 1 
' acr\ loyl]-3-(S )-cth\ l-pipcrazin-2-c»ne 


Mjo. 5o: 

; Br pancrn 
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503 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
propionyl]-3-(S)-ethyl-piperazin-2-one 


458, 460 
CI pattern 


504 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[l-(4-chioro-phenyl)-lH- 
pyrrole-2-carbonyl]-3-(S)-elhyi-piperazin-2-one 


489, 491 
CI pattern 


505 


l-(4-Amino-quinazolin-7-yimethyl)-4-[(4-chloro-phenylsulfanyl)- 
acetyl]-3-(S)-ethyi-piperazin-2-one 


470,472 
CI pattern 


506 


l-(4-Ainino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
but-2-enoyl]-3-(S)-ethyl-piperazin-2-one 


470, 472 
CI pattern 


507 


l-(4-Amino-quinazolin-7-yimethyl)-4-[(4-chloro-phenoxy)-acetyl]- 
3-(SVethyI-piperazin-2-one 


454, 456 
CI pattern 


508 


l-(4-Amino-quinazoiin'7-ylmethyl)-4-[3-(4-chloro-phenyl)- 
acryloyl]-3-{S)-ethy!-piperazin-2-one 


450,452 
CI pattern 


509 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro-lH-indole-2- 
carbonyl)-3-(S)-ethyl-piperazin-2-one 


463, 465 
CI pattern 


510 


l-(4-Aniino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-phenyl)- 
propionyl]-3-(S)-ethyi-piperazin-2-one 


452, 454 
CI pattern 


511 


l-{4-Amino-quina2olin-7-yimethyl>-3-(S)-ethyl-4-[3-(4-methoxy- 
phenyI)-propionyl]-piperazin-2-one 


448 


512 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-(6-chloro- 
benzo[b]thiophene-2-carbonyl)-3-(S)-ethyl-piperazin-2-one 


480,482 
CI pattern 



EXAMPLE 513. l-(4-Amino-quinazolin-7-vlmethviV4-f(5-chloro-thiophen -2-vloxv)-acetvl1-3-(S)- 
propvl-piperazin-2-onc. 

The title compound is prepared as described in EXAMPLE 123, using 1 -(4-aminoquinazoline-7- 
5 ylmethyl)-3-propyl-piperazine-2-one. EXAMPLE 78 and 5-chloro-2-thicnyloxyacettc acid, EXAMPLE 
24. 'H NMR (d6-DMSO, 300 MHz) 6 9.78 (bs, 2H), 8.81 (s, IH), 835 (d. 111), 7.60 (m. 2H), 7.51 (s, 
IH), 6.69(m, IH), 6,21 (d, IH), 4.91 (AB, 2H), 4.72 (m, 2H), 3.84 (m, IH), 3.52(m, 2H\ 3.23 (m, IH), 
1.80 (m, 2H), 1.24 (m, 2H), 0.82 (m, 3H). MS (ion spray), m/z, 474, 476, (M+H) (CI pattern). 
Elemental analysis, cal C^.IL.CIN^O.SCHF.CX 1 .15H,0 %C-47.31, %1 1=4.52, %N=l 1.50: found 
10 %C=47.39, %H=4.140, %N=n.i9. 

y^ [>\ [-pi;)cia/iii'^ -one . 

Ihc tillc compound is prepared as acscnbod in i:XAMPLt: 123. usinu l-(4-aminoquina/olmc-:^- 
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EXAMPLE 36. 'H NMR (d6-DMSO, 300 MHz) 5 9.73 (bs, 2H), 8.81 (s, IH), 8.36 (m, 2HX 8.22 (m, 
3H), 7.62(d, IH), 7.52 (m, IH), 7.39(m, IH), 7.21 (m, 1HX6.91 (d, 1H),5.00 (m, lH),4.78(m, IH), 
4.60 (m, 2H), 4.34 (m, IH), 3.30 (m, 2H), 1.87 (m,2H), 1 .24 (m, 2H), 0.90 (m, 3H). MS (ion spray), 
m/z, 446. 448 (M+H), (CI pattern). 

5 

The following compounds are prepared from the compound of Example 78 using the methods 
described above. 



Example # 


Name 


m/z [M+H] 


515 


l-(4-Amino-quinazo]in-7-yimcthyl)-4-[(2,5-dichloro-th(ophen-3- 
yloxy)-acetyl]-3-(S)-propyl-piperazin-2-one 


508, 509,511, 
CI 2 pattern 


516 


l-(4-Amino-quinazolin-7-yimethyr)-4-[<4-chloro-thiophen-2- 
yloxy)-acetyi]-3-(S)-propyI-piperazin-2-one 


474, 476 
CI pattern 


517 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2- 
yl)-acryloyl]-3-(S)-propyl-piperazin-2-one 


514, 516 
Br pattern 


518 


l_(4-Amino-quinazolin-7-ylmethyi>-4-[3-(4-chloro-thiophen-2- 
yl)-acryloyl]-3-(S)-propyl-pipera2in-2-one 


470, 472 
CI pattern 


519 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(3-chloro-phenoxy)- 
acetyl]-3-(S)-propyl-piperazin-2-one 


468, 470 
CI pattern 


520 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chioro-thiophen-3- 
yloxy)-acetyl]-3-(S)-propyi-pipera2in-2-one 


474, 476 
CI pattern 


521 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(3-chioro-5-methoxy- 
phenoxy)-acetyi]-3-(S)-propyl-piperazin-2-one 


498, 500 
CI pattern 


522 


l-(4-Amino-quinazolin-7-ylmelhyl)-4-[3-(5-chloro-thiophen-3- 
yl)-acryloyll-3-(S)-propyl-pipcrazin-2-one 


470, 472 
CI pattern 


523 


l-(4-Amino-quinazoiin-7-vlmethyi)-4-[3-(5-chloro-thiophen-2- 
yl)-acryloyl]-3-(S)-propyl-piperazin-2-onc 


470, 472 
CI pattern 



10 EXAMPLE 524. l-(4-Amino-quinazolin-7~vlmethvl )-4-[3-(5-chloro-thiophcn-2- viVallvn-3-(S)- 
methoxvme thvl-pi perazin-2-one. 



" 69 (m, 211). 7.02 {dd, IH), 6.8-; id, \\\). 6.02 (in. 111). ;.~6 (AB. 211). 3.86 (ni, 411). 3.30 (n, 311), 3.2 
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C,.H,4ClN50:S-2C3HF30vl.45H>0 %C=43.85, %H=4.09, %N=9.83; found %C=43.92, %H=3.61, 
%N=9.63. 



The following compounds are prepared from the compound of Example 75 using the methods 
5 described above. 



Example # 


Name 


m/z [M+H] 


525 


l-(4-Amino-qumazoiin-7-ylmethyl)-4-(3-chloro- 1 H-indol-6- 
ylmethyl)-3-(S)-methoxymethyl-piperazin-2-one 


465,467 


526 


l-(4-Amino-qumazoiin-7-ylmethyI)-4-[2-(5-chloro-thiophen-2- 
yloxy)-ethyl]-3-(S)-methoxymethyl-piperazin-2-one 


446, 448 
CI pattern 


527 


1 -( 4-Am mo-qumazolin-7-ylmethyl )-4-( 5-chloro- 1 H-indol-2- 
ylmethyl)-3-{S)-methoxymethyl-piperazin-2-one 


446, 448 
CI pattern 


528 


l-(4-Ammo-qumazolin-7-ylmethyl)-4-C7-chloro-isoquinolin-3- 
ylmethyl)-3-(R)-methoxymethyl-piperazin-2-one 


477, 479 
CI pattern 


529 


l-(4-Amino-qumazoiin-7-ylmethyl)-4-(7-chloro-isoquinolin-3- 
y Imethyl )-3-( S )-methoxymethyl-piperazin-2-one 


477, 479 
CI pattern 


530 


l-(4-Amino-qumazolin-7-yimethyl)-4-(6-chloro-naphthalen-2- 
ylmethyl)-3-(S)-methoxymethyl-piperazin-2-one 


476, 478 
CI pattern 


531 


1- (4-Ammo-qumazolin-7-ylmethyl)-4-(6-chIoro-benzo[b]thiophen- 

2- ylmethyl)-3-(S)-methoxymethyl-piperazin-2-one 


482, 484 
CI pattern 



EXAMPLE 532. 1 -(4-Amino-quinazolin-7^vlmethyl)-4-r(5-chloro-thioDhen-2-\loxv)-acct\-n-3-(SV 
methoxvmethvl-piperazin-2-one. 

10 Jo a solution of 4-(4-amino-quinazoline-7-ylmethyl)-2-methoxymethyl-3-oxo-piperazHie- 1 - 

carboxyhc acid benzyl ester, EXAMPLE 75, (0,69g, 2.29mmor) in 9mL of DMF- is added N,N- 
diisopropylethyl amine (0.89g, 6.87mmol), TBTU (0.76g, 2.36mmol), and 5-chloro-2-thienyioxyacetic 
acid, EXAMPLE 24, (0.40g, 2.08mmoi). The solution is stirred for 1 6 hours. After this time the 
solution is concentrated. 1 he crude material is purified by RP-HPLC eluting with a gradient of 

15 10%CHX:N/1LO (0.1%TFA i to 80%CH.CN,'H.O (O.I%TFA), The product fractions are Ivophtlized to 



i ; II. i ;. ^ ^ i aiu v_ Ml r vital lunai Koi!icr> i.MS ( lun sfM"a> i M • I i -i (^LlcinciUal Anal) 
C21H22C1N5()4S-1.4C[--3CC)2H cal: C -45.03%, li-3.6S'^b, N-1 1 .04%: lound C 44.98%. H 3.7 l^o. 
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EXAMPLE 533. 1 -(4-Amino-quinazolin-7-vlmethvl)-4-(6-chloro-l H-benzQimidazole-2-carbonvi)-3- 
(S)-methoxvrnethvl-pipera2in-2-one. 

To a solution of 4-(4-amino-quinazoline-7-ylmethyl)-2-methoxymethyI-3-oxo-piperazine-l- 
5 carboxylic acid benzyl ester, EXAMPLE 75, (20 mg, 0.066 mml) in 1.5 mL of DMF is added TBTU 
(923.4 mg, 0.073 mmol), diisopropylethylamine (0.013 ml, 0.073 mmol) and 6-chioro-lH- 
benzoimidazole-2-carboxylic acid (prepared from literature in Eur.J.med.Chem. 1993, 28, 71) (14.3 mg, 
0.073 mmol). The resulting mixture is left to stir at room temperature overnight. The crude mixture is 
directly purified by reverse phase HPLC (10-70% ACN/H.O). The product (30.1 mg, 55%) is isolated as 
10 a white powder. C,3H.2CIN703 MS m/z: 480, 481 . Anal. cald. for C.jH.XIN.O, ■ 2C:HF302: C, 45.81; H, 
3.42; N, 13.85. Found C, 45.19; H, 3.59; N, 13.76. 

The following compounds are prepared from the compound of Example 75 using the methods 
described above. 

15 



Example # 


Name 


m/2 [M+H] 


534 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[(4-chioro-thiophen-2- 
yloxy)-acetyl]-3-(S)- methoxymethyUpiperazin-2-one 


476, 478 
CI pattern 


535 


4-[3-(4-Amino-phenyl)-acryloyl]-l-(4-amino-quinazolin-7- 
ylmethyl)-3-(S)-methoxymethyl-piperazin-2-one 


447 


536 


1 -(4-Amino-quinazolin-7-ylmethyl)-4-(3-3H-imidazol-4-yl- 
acryloyl)-3-(S)-methoxymethyi-piperazin-2-one 




537 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(2,5-dichloro-thiophen-3- 
yloxy)-acetyl]-3-(S)-methoxymethy]-piperazin-2-one 


510, 512, 
CU pattern 


538 


(l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-lH- 
benzoimidazoIe-2-carbonyl)-3-(S)-methox\methyi-piperazin-2-one 


480, 482 
CI pattern 


539 


l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro-thiophene-2- 
carbonyl)-3-(S)-mcthoxymethyl-piperazin-2-one 


446, 448 
CI pattern 


540 


1 -{4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-bromo-luran-2-yl)- 
acryloyl]-3-(S)-methoxymethyi-piperazin-2-one 


500, 502 
Rr pattern 


! 


; ■ Ainino-qiiui.i/t^liii- - \ lrnctti\ l 1-4-' >h loro-pncin , ; 
acpv ioylJ-3-( S )-nictho\> rncth\'l-pipera/in-2-t>ne 


C \ pattern 
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543 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(3-bromo-phenyi)- 
acryloyl]-3-(S)-methoxymethyl-piperazin-2-one 


576,578 
Br pattern 


544 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(3-chioro-phenyl)- 
acryloyl]-3-(S)-methoxymethyl-piperazin-2-one 


466, 468 
CI pattern 


545 


1 -(4-Amino-quinazolin-7-ylmethy 1 )-4-[3-(5-bromo-thiophen-2-yl )- 
acryioyl]-3-(S)-methoxymethyI-piperazin-2-one 


576, 578 
Br pattern 


546 


l-(4-Aniino-quinazoiin-7-ylmethyl)-4-[(5-chloro-thiophen-3- 
ytoxy)-acetyl]-3-(S)"methoxymethyl-piperazin-2-one 


476, 478 
CI pattern 


547 


1 ~(4-Amino-quinazolin-7-vlmethvi )-4-f(5-chloro-Dvridin-3-vloxv )- 
acetyl]-3-(S)-methoxymethyl-piperazin-2-one 


471.473 
CI pattern 


S4X 


I ~( A- A m!nn-niiinfi7nlin-7-vImethvl 1-4- 6-ch loro-nvndin-Z- vloxv 
acetyl]-3-(S)-methoxymethyl-piperazin-2-one 


471, 473 
CI pattern 


549 


4-r3-r 6- Am ino-nvridin-3-vlVacrvlovn- 1 -(^4-amino-auinazolin-7- 
ylmethyl)-3-(S)-methoxymethyl-pipera2in-2-one 


448 


550 


1 -( 4- Amino-niiina7olin-7-vlmelhvl y-4-rf 3-chloro-5-methoxv- 
phenoxy)-acetyl]-3-(S)-methoxymethyi-pipera2in-2-one 


500, 502 
CI pattern 


551 


l_(4_Amino-quinazolin-7-vlmethyl)-4-[3-(5-chloro-thiophen-3-yl)- 
acryloyl]-3-(S)-methoxymethyl-piperazin-2-one 


472, 474 
CI pattern 


552 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[( 2,5-dichloro-phenoxy)- 
acetyl]-3-(S)-methoxymethyl-piperazin-2-one 


504, 506, 508 
CU pattern 


553 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-[(5-fluoro-thiophen-2- 
yloxy)-acetyl]-3-(S)- methoxymethyI-piperazin-2-one 


460 


554 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(3-nuoro-phenoxy)-acetyl]- 
j~\ o ^-niciiiiJAyiiicLiiy 1 pipci tiz.iii-z. tfiic 


453 


555 


l-(4-Amino-quinazolin-7-yimcihyl )-4-[2-(3-chloro-phenoxy)- 
propionyl]-3-(S)-methoxymethyi-piperazin-2-one 


484, 486 
CI pattern 


556 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(6-chloro-pyridin-3-yloxy)- 
acetyl]-3-(S)-methoxymethyl-piperazin-2-one 


471,473 
CI pattern 


557 


l-(4-Amino-quinazolin-7-ylmcthy! )-3-(S)-mcthoxymcthyl-4-[(4- 
t^ifll]o^omcth\■lsll]^an^'l-phcnc^x^ )-acet\ Il-pipcrn/'n-'^-«Mii- 


536 




i -( 4- Aniiru^-quina/oiiii-^-v IrTietln 1 )-4- [{ 4-chloro-ptK'n> iatiiiiio >- 
acetyl 1-3 -(S)-rncthoxyniclhy I -pipcrazin-2-onc 


1 (1 pattern 
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560 


l-(4-Amino-quinazolin-7-ylmethyi)-4-[(3-chloro-phenoxy)- 
acetyl]-3-(S)-methoxymethyl-piperazin-2-one 


471,473 
CI pattern 


561 


(2-{2-[4-(4-Amino-quinazoiin-7-yImethyl)-2-(S)-methoxymethyl- 
3-oxo-piperazin-l-y]]-2-oxo-ethoxy}-5-chloro-thiophen-3-yl)- 
acetic acid 


534, 536 
Ci pattern 


562 


1 -(4- Amino-quinazolin-7-ylmethyl V4-[(5-chloro-thiophen-2- 
ylsulfanyl)-acetyl]-3-(S)-methoxymethyl-piperazin-2-one 


492, 494 
CI pattern 


563 


1 -(4-Amino-quinazolin-7-ylmethyI )-4-[(6-chioro-pyridin-3- 
ylamino)-acetyl]-3-(S)-methoxymethyl-piperazin-2-one 


470, 472 
CI pattern 


564 


2-(2-{2-[4-(4-Amino-quinazoiin-7-ylmethyi)-2-(S)- 
methoxymethyl-3-oxo-piperazin- 1 -y l]-2-oxo-ethoxy } -5-chloro- 
thiophen-3-yl)- 


533,535 
CI pattern 


565 


1 -(4-Amino-quinazolin-7-ylmethyl )-4-(2-chloro- 

benzo[b]thiophene-6-carbonyl)-3-(S)-methoxymethyl-piperazin-2- 

one 


496, 498 
CI pattern 


566 


1 -(4-Amino-quinazoiin-7-ylmethy I )-4-(2,3-dichloro- 

benzo[b]thiophene-6-carbonyl)-3-(S)-methoxymethyl-piperazin-2- 

one 


530, 532, 534 
CI 2 panem 


567 


l-(4-Amino-quinazolin-7-ylmethylV4-[(3,5-dichloro-thiophen-2- 
yloxy)-acetyl]-3-(S)-methoxymethyl-piperazin-2-one 


510,512,514 
CI2 pattern 


568 


(2-{2-[4-(4-Amino-quinazoiin-7-ylmethyl)-2-(S)-methoxymethyl- 
3-oxo-piperazin- 1 -yI]-2-oxo-ethoxy}-5-chloro-thiophen-3-yl)- 
acetic acid methyl ester 


548, 550 
CI pattern 


569 


(2-{2-[4-(4-Amino-quinazolin-7-ylmelhyl)-2-(S)-methoxymethyl- 
3-oxo-piperazin- 1 -y!]-2-oxo-elhoxy lo-chloro-thiophen-j-yO- 
acetic acid ethyl ester 


562, 564 
CI pattern 


570 


l-(4-Ammo-quinazolin-7-ylmethyl)-4-[{2-chloro-pyridin-3- 
ylamino)-acetyl]-3-(S)-methoxymethyl-pipcrazin-2-one 


470,472 
CI pattern 


571 


l-(4-Amino-quinazoiin-7-ylmcthyl)-4-[(2,3-dichiorcvphenoxy)- 
acetyl]-3-rS)-methoxvmethvt-pipera7in-2-one 


504, 506, 508 
CI^ pattern 



; -(4-Ainino-quuiLizoiin- ■ -\ Irncttu I )-4-! 1 i- ,4X4. 4 So 

phenoxy)-acctyl |-3-(S )-methox>mcth\ l-piperazin-2-onc i CI pattern 
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574 


i.(4.Amino-quinazolin-7-ylmethyl)-4-[(2,4-dichloro-phenoxy)- 
acetyi]-3-(S)-methoxyniethyl-piperazin-2-one 


504, 506, 508 
CK pattern 


575 


l-(4.Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinoline-3- 
carbonyl)-3-(S)-methoxymethyl-piperazin-2-one 


491,493 
CI pattern 


576 


(l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(4-bromo-thiophen-2- 
yl)-acryloyl]-3-(S)-methoxymethyl-piperazin-2-one 


516,518 
Br pattern 


577 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)- 
acryloyl]-3-(S)-methoxymethyl-piperazin-2-one 


472,474 
CI pattern 


578 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
acryloyl]-3-(R)-methoxymethyl-piperazin-2-one 


472, 474 
CI pattern 


579 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-<5-chioro-thiophen-2-yl)- 
acryloyl]-3-(S>-methoxymethyl-piperazin-2-one 


472, 474 
CI pattern 


580 


i-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro- 

benzo[b]thiophene-2-carbonyl)-3-(S)-methoxymethyl-piperazin-2- 

one 


496, 498 
CI pattern 


581 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(4-chloro-phenoxy)- 
acetyl]-3-(S)-methoxymethyl-piperazin-2-one 


470, 472 
CI pattern 



EXAMPLE 582. l-(4-Amino-quinazolin-7-vlmethvlV4-r(6-chloro-Pvridin-3 -vloxvVacetvll-3-(SV 
ethoxvmethvl-piperazin-2-one. 

The title compound is prepared as described in EXAMPLE 123, using l-{4-aminoquinazoline-7- 
5 ylmethyl)-3-ethoxymethyl-piperazine-2-one, EXAMPLE 79 and, (6-chloro-pyridin-3-yloxy)-acetic acid, 
prepared simiian.' to the procedure descibed in EXAMPLE 29. 'H NMR (d6-DMSO, 300 MHz) 6 9.73 
(bs, 2H), 8.81 (s, IH), 8.37 (m, IH), 8.10 (m, IH). 7.61 (m, 2H), 7.40 (m. 2H), 4.98 (m, 2H), 4.65 (m, 
2H),4.50(m, IH), 3.91 (m, HI), 3.75 (m, 1 H), 3.59 (m. 2H). 3.3 1 (m, 2H), 1.07 (m, 311). MS (ion 
spray), m/z. 485, 487 (M+H), (CI pattern). 

0 

The following compounds are prepared from the compound of Example 79 using the methods 
described above. 



584 I l-(4-Amino-quinazoiin-7-\ ImcthN i )-4-[3-( S-chloro-l[iiophcn-2-s 1 >- : 486. 4SS 
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acryloyl]-3-(S)-ethoxymethyl-piperazin-2-one 


CI pattern 


585 


l-(4-Ammo-quinazolin-7-ylmethyl)-4-[(2-chloro-pyridm-3- 
ylamino)-acetyl]-3-(S)-ethoxymethyl-piperazin-2-one 


484, 486 
CI pattern 


586 


l.(4-Amino-quinazolin-7-ylmethyl)-4-[(6-chloro-pyndm-3- 
ylamino)-acetyl]-3-(S)-ethoxymethyl-piperazin-2-one 


484.486 
CI pattern 


587 


l_(4-Amino-quinazolin-7-ylmethyl)-4-K5-chloro-thiophen-2-yloxy)- 
acetyl]-3-(S)-ethoxymethyl-piperazin-2-one 


490, 492 
CI pattern 


The 

methods des 


following compounds are prepared from the compounds of Examples 81-85 using the 
cribed above. 


Example # 


Name 


m/z [iM+H] 


588 


l.(4-Amino-quinazolin-7-ylmethyl)-3-(S)-benzyl-4-[3-(5-chloro- 
thiophen-2-yl)-acryloyl]-piperazin-2-one 


518, 520 
CI pattern 


589 


l-(4-Amino-quinazoiin-7-ylmethyh-3-(S)-benzyl-4-(6-chloro- 
benzo[b]thiophene-2-carbonyl)-piperazin-2-one 


542, 544 
CI pattern 


590 


l-(4-Amino-quinazolin-7-ylmethyl)-3-(S)-benzyl-4-[3-(5-chloro- 
thiophen-2-yl)-allyl]-piperazin-2-one 


504, 506 
CI pattern 


591 


l-(4-Amino-quinazolin-7-ylmethyl)-3-(S)-benzyl-4-(6-chloro- 
benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 


528,530 
CI pattern 


592 


l-(4-Amino-quinazolin-7-ylmethyl)-3-(S)-benzyl-4-[(4-chloro- 
phenoxy)-acetyl]-piperazin-2-one 


516, 518 
CI pattern 


593 


l-(4-Amino-quinazolin-7-ylmethyl)-3HS)-benzyi-4-(6-chloro- 
naphthalen-2-ylmethyl)-piperazin-2-one 


522, 524 
CI pattern 


594 


l.(4-Amino-quinazolin-7-ylmethyl)-3-(S)-benzyl-4-[3-(5-chloro- 
thiophen-2-yl)-propyl]-piperazin-2-one 


506, 508 
CI pattern 


595 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yioxy)- 
acetyl]-3-(S)-((R)- 1 -methoxy-ethyl)-piperazin-2-one 


490, 492 
CI pattern 


596 


l-(4-Ammo-quinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)- | 4/^, 4/4 
n|lvil-^-^S)-aR>-l'rnctho\\'-cthv!)^pipcra/in-2-one ' ^1 nattetn 



>v>x l-{4-Ainino-quina/oii[i^ -\ lnieth> 1 )-4-l ^-(44uoInO'thk>phcr^ 1 1 

' acryloyll-3-(S)-{(R)-l-mctho\y-ethyl)-pipcrazin-2-one 



i 

Br patieni 

I 
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59Q 


l-(4-Amino-quinazolin-7-yimethyl)-4-(7-chloro-isoquinolin-3- 
ylmelhyl)-3-(S)-((R)- 1 -methoxy-ethyl)-piperazin-2-one 


49 K 493 
CI partem 


600 


I -(4-Amino-quinazolin-7-yimethyl )-4-{ 6-chloro-benzo[b]thiophen-2- 
yinnethyl)-3-(S)-isopropyl-piperazin-2-one 


480, 482 
C L pattern 


601 


1 -{4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2- 
y [methyl )-3,3-ciiniethyl-piperazin-2-one 


466. 468 
CI pattern 


602 


1 _( 4-Amino-quinazoiin-7-ylmethyl )-4-[3-(5-chloro-thiophen-2-yl)- 
alIyl]-3,3-dimethyl-piperazin-2-one 


442, 444 
Ci partem 




1 -M- Amino-niiinfl7olin-7-vlmethvl 5-chloro-thioDhen-2-vlV 

I \ " j \ 1 1 1 1 1 1 ^-j* v4 K-* i 1 lCl*-w 1111 / VliliWI^flTll • J ^ \ Will vv I V J VI I » %J txj J w * * ^ J ' 

acryloyl]-3,3-<^irnethyl-piperazin-2-one 


456, 458 
CI partem 




1 _/4- Am ino-niiina7nlin-7-vlmethvl i-4-^ 6-chloro-benzorblthioDhene- 
2-carbonyI)-3,3-diniethyl-piperazin-2-one 


480, 482 
CI partem 


605 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-[<5-chloro-thiophen-2-yloxy)- 
acetyl]-3-(S)-(2-methoxy-ethyl)-piperazin-2-one 


490, 492 
CI partem 


606 


4-(4-Amino-quinazolin-7-ylmethyl)-2-{SH2-methoxy-ethyl)-3-oxo- 
piperazine-l-carboxylic acid (4-chloro-phenyl)-amide 


469, 471 
CI partem 


607 


l-(4-Ammo-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-3-yloxy)- 
acetyl]-3-(S)-(2-methoxy-ethyI)-piperazin-2-one 


490, 492 
CI partem 


608 


1- {4-Amino-quinazoIin-7-yimethyl)-4-(6-chloro-benzo[b]thiophene- 

2- carbonyl)-3-(SH2-methoxy-ethyl)-piperazin-2-one 


510, 512 
Ci partem 



EXAMPLE 609. 1 -(4-Amino-quinazolin-7-vlmethvlV4-(^6-chloro-naDhthalen-2-vlmethvn-3-(S)- 
methoxvmethvl-6-(S)-methvl-piperazin-2-one. 

The title compound is prepared as described in EXAMPLE 268, using 1 -(4-amino-quinazoline-7- 
ylmethy])-3-methoxymethyl-6-methyI-piperazine-2-one. EXAMPLE 87, and 2-bromomethyl-6- 
chloronaphthalene, EXAMPLE 12. 'H NMR (CDCI3, 300 MHz) 6 8.59 (s. IH), 7.79 (d, IH), 7.70-7.12 
(m, 3H), 7.68-7.67 (m, 2H), 7.55 (d, IH), 7.39 (d, IH), 4.78 (d, 2H), 3.98 (d, 2m, 3.44 (s, 3H), 3.38 (t, 
1 H), 2.64 (m. 2H), 1 .26 (d, 3H). MS (ISP) 490, 492, (M-^H), CI pattern. 

The ftMIowinu materials are prepared from ^tnrtinu materials (obtained as described in Example 



hxainpic - Name 



61U 



l-(4-.>\mino-qiiinazoiin- / -y!mcth\ l)-4-[ j-( 5-chl()ro-lhiophcn-2- 



458, 460 
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propyl]-3-(S)-ethyl-6-methyl-piperazin-2-one 


CI pattern 


61 1 


l-(4-Ainino-quinazolin-7-ylmethyl)-4-(6-chloro-naphthalen-2- 
ylmethyl)-3-(S)-methoxymethyl-6-(R)-methyl-piperazin-2-one 


490, 492 
CI pattern 


612 


l-(4-Amino-quinazolin-7-ylmelhylh4-[3-(5-chloro-thiophen-2-yl)- 
allyl]-3-(S)-methoxymethyl-6-methyl-piperazin-2-one 


472, 474 
C 1 pattern 


613 


(l-(4-Amino-quinazolin-7-ylmethyi)-4-(7-chloro-isoquinoiin-3- 
ylmethyI)-3-(S)-methoxymethyi-6-methy]-piperazin-2-one 


490, 492 
CI pattern 


614 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chioro-thiophen-2-yl)- 
alIyl]-3-rS)-6-dinriethyl-ninerazin-2-one 


491,493 
CI pattern 


615 


1 -(4-Amino-quinazolin-7-yimethy 1 )-4-(6-chloro-naphthalen-2- 
ylmethyl)-6-methyl-piperazin-2-one 


442, 446 
CI pattern 


616 


l-(4-Amino-quinazolm-7-ylmethyl)-4-[3-(5-chioro-thiophen-2-yl)- 
alIyl]-6-methyI-piperazin-2-one 


428, 430 
CI pattern 



EXAMPLE 617. l-(4-Amino-quinazolin-7-vlmethvlV4-rf5-chloro-thiophen-2-vloxv)-acetvn-3(SV 
methoxvmethvl-6-methvl-piperazin-2-one. 

The title compound is prepared as described in EXAMPLE 123 using l-(4-amino-quinazoiine-7- 
5 ylmethyl)-3-methoxymethyl-6-methyl-piperazine-2-one, EXAMPLE 87, and 5-chloro-2-thienyloxyacetic 
acid, EXAMPLE 24. 'H NMR (CD3OD3OO MHz) 6 8.68 (s, IH), 8.27(d, IH), 7.62 (m, 2H), 6.54 (d, 
IH), 6.18 (m, IH), 7.39 (d, IH), 4.94 (m, 4H), 4.15 (m, 2H), 3.76 (m, 2H), 3.44 (s, 3H), 3.10 (m, 2H), 
1.28 (d,3H). 

10 The following compounds are prepared from compounds obtained as described Examples 75-87 

using the methods described above. 



Example U 


Name 


m/z [M+HJ 


618 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(4-chioro-thiophen-2-yloxy)- 
acetyl]-(S)-3-methoxymethyl-6-methyl-piperazin-2-one 


490, 492 
CI pattern 


619 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-3-yloxy)- 
acet\'l1-rS V'>-methoxvmethvl-6-methvl-pipera7in-2-one 


490, 492 
Cl^ pattern 



Ul \ i l-(4-Aniiiio-c|uina7olni- ■-> imtniu 1 i-4-i(3.5-dictiloro-phctiii\> i- .^02, 504 

I acctyll-3(S)-methoxymcthyl-6-[ncthyi-pipcrazin-2-onc I CI pattern 
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622 


l-(4-Amino-quinazolin-7-ylmethyly-4-[3-(2,5-dichloro-phenyl)- 
acryloyl]-3(S)-methoxymethyl-6-melhyl-piperazin-2-one 


514 


623 


1 -(4-Amino-quinazolin-7-ylmethyi )-4-[(5-chloro-2-methyl- 
pheno\y)-acetyl]-3(S)-methoxymethyl-6-methyl-piperazin-2-one 


498, 500 
CU pattern 


624 


l-(4-Amino-quinazolin-7-ylmelhyl)-4-[(2,5-dichloro-phenoxy)- 
acetyI]-3(S)-methoxymethyl-6-methyi-piperazin-2-one 


518 


625 


l-(4-Amino-quinazolin-7-yimethyl)-4-[(3-chioro-phenoxy)-acetyl]- 
3-(S)-methoxymethyl-6-methyl-piperazin-2-one 


484 


626 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chioro-thiophen-2-yI)- 
propionyl]-3(S)-ethyl-6-methyl-piperazin-2-one 


472, 474 
Ci pattern 


627 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)- 
acetyl]-3{S)-ethyI-6-methyl-pipera7in-2-one 


474 


628 


l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)- 
acryloyI]-3(S)-ethyI-6-methyl-piperazin-2-one 


514, 516 
Br pattern 


629 


l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yr)- 
acryloyl]-3(S)-ethyl-6-methyl-piperazin-2-one 


470, 472 
CI pattern 


630 


(S)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2- 
yl)-acryloyl]-3-methoxymethyl-6-methyl-piperazin-2-one 


486, 488 
CI pattern 


631 


(S)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2- 
yl)-acryioyl]-3-methoxymethyl-6-methyl-piperazin-2-one 


530, 532 
Br pattern 


632 


1- (4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene- 

2- carbonyi)-3(S)-6-dimethyl-piperazin-2-one 


480 

CI partem 


633 


N(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)- 
acryioyl]-3(S)-6-dimethyl-piperazin-2-one 


500, 502 
Br pattern 


634 


l-(4-Arnino-quinazolin-7-ylmethyl)-4-[3-( 5-chloro-thiophen-2-yl )- 
acryioyl]-3{S)-6-dimethyl-pipcrazin-2-one 


456, 458 
CI pattern 


635 


l-(4-Amino-quinazoiin-7-ylrnelhyl)-4-[3-(5-chioro-thiophen-2-yl)- 
acryloyI]-6-methyl-piperazin-2-one 


442, 444 
CI pattern 



F XA MPLF 6:^6 4-(4- Amino- quina /olin-7-v]methvlV2-f S )-nicTho\vmethvl-''>-oxo-pipera/ine- 1 - 



\ irnclliv 1 1- ^-rncUlo\^ nicltiN i-pipLTa/inc-^-o]ic. i-,\/\\UM.l. and 4"CtiU>ropncn> I iscv>analc. 11 NMK 
(DMSU-df„ ^00 MHzi (S ^)J1 (bs. 8,81 ( s, 1 H ). 8.:^() is. 111). 8,40 (d, IH). 7.64 (d, IM). 7.6 i (s. IH). 
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7.49 (d, 2H), 7.28 (d, 2H), 4.88 (m, IH), 4.80 (AB, 211), 4.19 (m, IH), 3.96 (m, IH), 3.74-3.42 (m, 4H), 
3.28 (s,3H). ESI MS, [MHI]^=455,457 (CI pattern). Anal. (C.^H.^ClN^Oj TFA 1 .5H,0) C, H, N. 

EXAMPLE 637. 4>(4-Amino-quinazolin-7-vlmethvn-2-(S>-methvl-3-oxo-piperazine>l-carboxvlic acid 
5 (5-chloro-thiophen-2-yl )-amide. 

The title compound is prepared as described in EXAMPLE 438 using l-(4-amino-quinazoline-7- 
ylmethyl)-3-methyl-piperazine-2-one (EXAMPLE 80) and 5-chioro-thiophene-2-carbonyl azide 
(EXAMPLE 38). 'H NMR (DMSO-d6, 300 MHz) 6 10.01 (s, IH), 9,73 (bs, 2H), 8.83 (s, IH), 8.39 (d, 
IH), 7.65 (d, IH), 7.58<s, IH), 6.79 (d, lH),6.44(d, 1H),4.85 (d, IH), 4.71 (m, IH), 4.69(d, 1H),4.17 
10 (d, IH), 3.50 (m,3H), 1.45 (d,3H). ESI MS, [M+H]^=43 1,433 (CI pattern). Anal. 
(C,9H,9C1N,0,S TEA 1 .9H3O) C, H, N. 

EXAMPLE 638. 4-(4-Amino-quinazolin-7-vlmethvlH2SVmethoxymethvl-3-oxo-piperazine- 1 - 
carboxylic acid (5-chlQro-thiophen-2-vn-amide. 

15 The title compound is prepared as described in EXAMPLE 439 using l-(4-amino-quinazoline-7- 

yImethyI)-3-methoxymethyl-piperazine-2-one (EXAMPLE 75) and 5-chloro-thiophene-2-carbonyi azide 
(EXAMPLE 38). 'H NMR (DMSO-d6, 300 MHz) 5 10.00 (s, IH), 9.73 (bs, 2H), 8.82 (s, IH), 8.40 (d, 
IH), 7.65 (d, IH), 7.60 (s, IH), 6.80 (d, IH), 6.42 (d, I H), 4.86 (d, IH), 4.80 (m, 1H),4.70 (d, 1H),4.18 
(d, IH), 3.96 (dd, IH), 3.60 (m, 4H), 3.30 (s, 3H). ESI MS, [M+H]^=46 1,463 (CI pattern). Anal. 

20 (CjoH^iClN.O.S TEA 1 . 1 H^O) C, H, N. 



The following compounds are prepared using the methods described above. 



Example # 


Name 


m/z [M+H] 


639 


4-(4-Amino-quinazoIin-7-vlmethyl)-2(S)-(2-methoxy-cthyl)-3-oxo- 
piperazme- 1 -carboxylic acid (4-chloro-phenyl)-amidc 


469 


640 


4-(4-Amino-quinazolin-7-yimethyl)-2-(S)-butyl-3-oxo-piperazine-l- 
carboxylic acid (4-chloro-phenyl)-amide 


467. 469 
CI pattern 


641 

i 


4-(4-Amino-quinazolin-7-ylmethyl)-(2S)-mcthoxymethyl-3-oxo- 
piperazme- 1 -carboxylic acid (5-bromo-thiophen-2-y l)-amide 

- 1 4- AiiiiiK >-qiiina/oiii5- -\ imcUi> 1 )-v2s i-nictiKi\\ mciiiv 1 -.^ -ow^ 
pipera/ino- 1 carbo\\ he acid ( 4-cliloro-tliiopticn-2-> i i-ariiidc 


505. 507 

U.) ; 
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644 


4-(4-Ammo-quinazoiin-7-ylmethyl)-3-o\o-(S)-2-propyl-piperazine- 
1-carboxylic acid (4-chIoro-phenyl)-amide 


453, 455 
CI pattern 


645 


4-(4-Amino-quinazolin-7-ylmethylH2S)-methoxymethyi-3-oxD- 
piperazine-l-carboxylic acid (3-bromo-phenyl)-amide 


499 


646 


4-(4-Amino-quinazoiin-7-ylmethyl)-3-oxo-(2S)-propyl-piperazine-l- 
carboxylic acid (4-chioro-thiophen-2-yI)-amide 


459, 461 


647 


4-(4-Amino-quina2oiin-7-yimethyn-3-oxo-(S)-2-propyl-piperazine- 
1-carboxylic acid (5-chloro-2-methoxy-phenyl)-amide 


483,485 
CI pattern 


648 


4-(4-Amino-quinazolin-7-yimethyl)-2-(S)-methoxYmethyi-3-oxo- 
piperazine- 1-carboxylic acid (4-bromo-2-chloro-phenyl)-amide 


533, 535 


649 


4.( 4-Amino-quinazoiin-7-ylmethyl )-2-(S)-methoxymethyl-3-oxo- 
piperazine-l-carboxyiic acid (4-trifluoromethoxy-phenyi)-amide 


505 


650 


4-(4-Amino-quinazolin-7-yimethyl)-2-(S)-methoxyniethyi-3-oxo- 
piperazine- 1-carboxylic acid (4-fluoro-phenyl)-amide 


439 


651 


4-(4-Amino-quinazoiin-7-ylmethyl)-2-(S)-methoxymethyl-3-oxo- 
piperazine- 1 -carboxylic acid (2,4-dichloro-phenyl)-amide 


489, 491 


652 


4-(4-Amino-quinazolin-7-ylmethyl>-2-(S)-methoxymethyl-3-oxo- 
piperazine-1 -carboxylic acid (2,4-difluoro-phenyl)-amide 


457 


653 


4-(4-Amino-quinazolin-7-ylmethyl)-(2S)-methoxymethyl-3-oxo- 
piperazine-1 -carboxylic acid (3-chloro-phenyi)-amide 


455 


654 


4-(4-Amino-quinazoiin-7-ylmethyl)-3-oxo-(2S)-propyl-piperazine-l- 
carboxyiic acid (5-chloro-thiophen-2-yl)-amide 


459, 460 
CI pattern 


655 


4-(4-Amino-quinazolin-7-yimethyl )-(2S)-methyl-3-oxo-piperazine- 
l-carboxviic acid (6-chloro-pvridin-3-yi )-amide 


426, 428 


656 


4-(4-Amino-qumazolin-7-ylmethyl)-(2S )-methoxymethyl-3-oxo- 
pipe^azi^e- 1-carboxylic acid (4-bromo-phenyl)-amide 


499, 501 


657 


4-(4-Amino-quinazolin-7-ylmethyl)-(2S)-methyl-3-oxo-piperazine- 
1-carboxylic acid (4-bromo-phenyi)-amide 


486, 488 


658 


4-(4-Amino-quinazoiin-7-ylmethyl)-2-(S)-methoxymethyl-5-(R,S)- 

rneth\'^^^-oxo-pipe^a7inc- 1 -cnrhowlic acid ( 4-chloro-phen\'l Vami^ir 


469, 471 




4-( 4-Aniiiu>-uuina/A>liii'^-> iincth \ 1 )-( 2S )-incth> i-.^^-oxo-pipcra/inc 
l-carbo\> lic acui (4-chioro-piien\ 1 )-amide 
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661 


4-(4-Amino-quinazolin-7-ylmethyl)-(2S)-ethy 1-3-oxo-piperazine- 1 - 
carboxylic acid (4-chloro-phenyl)-amide 


439, 441 


662 


4-(4-Amino-quinazolin-7-ylmethylHS)-2-methoxymethyl-3-oxo- 
piperazine-l -carboxylic acid (5-chloro-4-methoxy-thiophen-2-yl)- 
amide 


49 U 493 
CI panem 



EXAMPLE 663. (3S, 5RSV ]-(4-Amino-Quinazolin-7-vlmethvl>-4-(6-chloro-benzorb1thiophen-2- 
vlmethvl)-3.5-dimethvl-piperazin-2-one. 

(3S,5RS)-l-(4-Amino-quinazolin-7-ylmethyl)-3,5-dimethyl-piperazin-2-one (260 mg, 0.56 
5 mmol), EXAMPLE 88, is dissolved in 5 mL of DMF. Potassium carbonate (193.4 mg, 1.4 mmol) is 
added followed by the addition of 2-bromomethyl-6-chioro-benzo[b]thiophene (218 mg, 0.84 mmol), 
EXAMPLE 5. Reaction is left to stir overnight. The crude mixture is purified by reverse phase HPLC 
(10-70% ACN/H,0) to afford the product (27 mg, 6%) as a clear wax with a melting point of 130-131 
X . C,4H24C1N50S MS m/z: 466, 468. 

10 

EXAMPLE 664. (3$, 5SVl-(4-Amino-quinazolin-7-vlmethvlV4-r3-(5-chloro-thiophen-2-vn-allvn-3,5- 

dimethvl-pipcrazin-2-one, 

and 

EXAMPLE 665. nS,5RVl-(4-Amino-quinazoiin-7-vlmethvl)-4-r3-r5-chloro-thiophen-2-vn-allvl1-3,5- 

15 dimethvl-piperazin-2-one. 

(3S,5RS)-l-(4-Amino-quina2olin-7-ylmethyl)-3,5-dimethyi-piperazin-2-one (60 mg, 0.13 mmol) 
is dissolved in I mL of DMF. Potassium carbonate (53 mg, 0.39 mmol) is added followed by the 
addition of 3-bromoallyl-5-chloro-thiophene (75 mg, 0.32 mmol). Reaction is left to stir overnight. The 
two epimers arc separated by reverse phase HPLC (10 -70% ACN) in 43% yield. 

20 The major epimer is assigned as (3S, 5S)- 1 -(4-Amino-quinazolin-7-yimethyl)-4-[3-(5-chioro-thiophen-2- 
yl)-a!Iyi]-3,5 -dimethyl-pipera7in-2-one trifluoroacetic acid salt (30.8 mg) and is isolated as a yellow 
solid with a melting pomt of 69-72 °C . C.^IL^CIN^OS MS m/z: 442, 444. 

The minor epimer is assigned as (3S, 5R)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen- 
2-yi)-ally!l-3,5-dimethyl-piperazm-2-one trifluoroacetic acid salt (13.1 mg) with a melting point of 67- 
25 70 °C. C%,H,,C1N50S MS m/z: 442, 444. 1 H NMR (CD.OD) 5: 8.67 (s, UO:8.31 (d, 1 H. J - 8.56 Hz); 



r- XAMPI.r 666. (.^^S. SR^ i -(4-Amino-qui[Ui/oiin--\ hnetin I )-4-f ?,-( ^-ctiltn-(viiin^phLMi-2-\ h- 
c t h e n e s u 1 fo n V I j - 3 , 5 - d i m e t h \ 1 - p I p c r a / j n : 2 ^> £C 
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(3S,5R)-]-(4-Amino-quinazolin-7-ylmethyl)-3,5-dimethyl-piperazin-2-one (43 mg. 0.123 
mmol), minor epimer fromEXAMPLE 88, Part D, is taken up in methylene chloride to this is added 
triethylamine (0.034 mi, 0.25 mmol) followed by 2-(5-chloro-thiophen-2-yl)-ethenesulfonyi chloride (40 
mg, 0.16 mmol), EXAMPLE 3. The reaction is stirred overnight, and the crude material is purified by 
5 preparative thin layer chromatography (15 % methanol/CH.CU). The product (1 .4 mg, 2.3%) is isolated 
as a yellow wax. C„H,2C1N503S, MS m/z: 492. 494. 1 H NMR (CD3OD) 5 8.36 (s, IH); 8.03 (d, IH, J = 
7.5 Hz); 7.61 (s, IH); 7.49-7.44 (m, 2H); 7.19 (d, IH, J = 3.83 Hz); 6.98 (d, IH, J = 3.75 Hz); 6.76 (d, 
IH, J - 15.1 Hz); 4.86-4.71 (m, 2H); 4.45-4.39 (m, IH); 4.13-4.09 (m, 1 H); 3.64-3.7 (m, 2H); 1.63 (d, 
3H, J = 7.09 Hz); 1 ,33 (d, 3H, J = 6.80 Hz). 

10 

EXAMPLE 667. (3S, 5S)-l-(4-Amino-Quinazolin-7-vlmethvn-4-f2-(5-chloro-thiophen-2-vl)- 
cthenesulfonvn-3.5-dimethvl-piperazin-2-one. 

The product (7 mg, 9.4 %) is isolated as a yellow solid with a melting point of 218-221 °C . 
C,,H,,C1N503S, MS m/z: 492, 494. IH NMR (CD3OD) 5 8.37 (s, IH); 8.10 (d, IH, J = 8.57 Hz); 7.61- 
15 7.45 (m,3H); 7.24 (d, IH, J 3.94 Hz); 6.98 (d, IH, J - 3.85 Hz); 6.71 (d, 1H,J= 15.1 Hz); 4.76 (s, 
2H);4.32(m, 1H);3.71 (m, IH); 3.36 (m, 2H); L62 (d, 3H, J = 7.06 Hz); 1 .20 (d, 3H, J = 6.63 Hz). 

EXAMPLE 668. (3$, 5S)-l-(4-Amino-quinazolin-7-vlmethvl)-4-(6-chloro-benzorb1thiophen-2- 
sulfonvl)-3,5-dimethvl-piperazin-2-one. 
20 The desired product ( 5.4 mg, 8.5 % ) is isolated as yellow solid with a melting point of 224-226*' 

C. C,3H3,C1N503S. MS m/z: 516, 518. 

EX\MPLE 669. (3S, 5S)-l-(4-Amino-quinazolin-7-vlmethvl)-4-r3-(5-chloro-thiophen -2-vn-acrvlovn- 
3,5-dimethvl-piperazin-2-onc. 

25 To a solution of (3S,5S)- 1 -(4-amino-quinazolin-7-yhTiethyl)-3,5-dimethyl-piperazin-2-one (42 

mg, 0.147 mmol). major epimer from EXAMPLE 88. Part D, in 2 mL of DMF is added TB TU (52 mg, 
0.162 mmol), triethylamine (0.02 mL, 0.162 mmol) and 3-(5-chloro-thiophen-2-yl)-acrylic acid (28 mg, 
0.15 mmol), EXAMPLE 25. After stirring for two hours, the reaction mixture is directly purified by 
reverse phase HPLC (10-70 % ACN/H.O). The product (35.5 mg, 36%) is isolated as a yellow solid 

30 with a melting point of 1 16-120°C. C\.I L.CIN.O.S: MS m/z: 456, 458. Anal, calcd. for C.JLXIN.O.S* 



carhowiic acid (4-hrnmo-phen\ i)-amide . 
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4-Bromo-phenyl isocyanate (20.8 mg, 0.105 mmol) is added to solution of (3S,5R)-l-(4-amino- 
quinazolin-7-ylmethyl)-3,5-dimethyI-piperazin-2-one (30 mg, 0. 1 05 mmol), mmor epimer from 
EXAMPLE 88, Part D, in 1 mL of DMF. The reaction is stirred for two hours at room temperature. The 
product (21 .4 mg, 33%) is isolated from reverse phase HPLC (10 -70% ACN/H.O) as white solid. The 
5 melting of the compound is 142-144 °C C,,H23BrN,0. MS m/z: 483, 485. Anal, cald.for C..H23BrN60, 
•2C3HF3O,: C, 43.90; H, 3.54; N, 1 1 .81 . Found: C, 44.52; H, 3.86; N, 12.44. 

EXAMPLE 671. f3S. 5SV4-(4-Amino-quina2oHn-7-vlmethvlV2,6-dimethvl-oxo-piperazine- l-carboxvlic 
acid (4-bromo-phenvl)-amide. 
10 The desired product (35 mg, 47%) is isolated as a white solid with a melting point of 142-144°C 

. C,:H.3BrN,0,MS m/z: 483, 485. Anal, cald.for C,,H23BrN,0,.2C,HF,0:: C, 43.90; H, 3.54; N, 11.81. 
Found: C, 44.73; H, 3.59; N, 12.38. 

EXAMPLE 672. (3S. 5S)-4-(4-Amino~auinazolin-7-vlmethvlV2,6-dimethvUoxo-piperazine-l- 
15 carboxvlic acid (4-chloro-phenvl)-amide. 

The product (24.7 mg, 50%) is obtained as a white solid with a mehing point of 123-125 °C . 
C22H23CIN,O.MS m/z: 439, 441 . AnaL cald.for C,,H23ClNeO,.2C,HF30,: C, 46.82; H, 3.78; N, 12.60. 
Found: C, 47.69; H, 4.33; N, 13.32. 

20 EXAMPLE 673. l-(4-AminQquinolin-7-vlmethvlV4-(6-chlorobenzorblthiophen-2-sulfonvl)-piperazin- 
2-one. 

A. l-(4-Chloroquinolin-7-vlmethvl)-4-(6-chiorobenzofb1thiophen-2-sulfonvn-piperazin-2-one. 

1 -(4-chloroquinolin-7-ylmethylV3-(S)-methylpipera2in-2-one hydrochloride (0.49 g, 1 .4 mmol), 

25 EXAMPLE 89, is treated with acetonitrile (20 niL), inethyl amine ( 1 .2 ml, 8.4 mmol) and a solution of 
6-chlorobenzo[b]thiophen-2-sulfonyl chloride (0.41 g, 1.54 mmol), EXAMPLE 1, in acetonitrile ( 1 0 mL) 
at 0°C. After 2 h the solution is poured into water and extracted with ethyl acetate. The organic layer is 
washed with water, dried over sodium sulfate and concentrated to yielded the title compound (0,45 g, 
0.95 mmol). MS m/z: 506, [M+l]^; 'HNMR(CD30D. 300 MHz) 5 8.8 (d, IH), 8.15 (d, IH), 7.9(d, 2H), 

30 7.85 (s, 111), 7.4-7.5 (m, 2H), 6.8 (s, IH), 4.8 (s, 211), 4.0 (s, 2H), 3.4-3.45 (m, 4H). 

. . ;:S'rouu,n>^' ■ ■■ ■lu";-. - - .. i i ■ ■ ■: -'>t'i 1 /, ■ n i !■ .nr ■:■ ! ■ ... .. -iv ■-. :i 1 r w ^ / - ■ , 
u, 1 1)3 mmo\ ) is dissolved in DMI' ( 1 ."^ nil. 1. treated with sodiiun a/ulc (()..^2 g, 8.0 mmol 1. tctrabutvl 
35 ammonium chloride (0.1 g, 0.36 mmol) and licated to 65 X' overnight. The reaction mi.xturc is cooled. 
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poured into water and extracted with ethyl acetate. The organic layer is washed with water, dried 
(sodium sulfate) and concentrated to give the title compound (0.5 g, 1 .04 mmol). 'H NMR (CD3OD, 300 
MHz) 5 9.0 (d, IH), 8.2 (d, 1H),8.0 (s, IH), 7.9 (d, 2H), 7.8 (dJH), 7.6 (d,lH), 7.5 (d,lH),6.9 (s, IH), 
4.85 (s,2H), 4.0(s, 2H), 3.5-3.7 (m, 4H). 

5 

C. l-(4-AminoQuinolin-7-vlmethvr)-4-(6-chlorobcnzorblthiophen-2-sulfonvn-piperazin-2-one. 

A suspension of l-(4-azidoquinolin-7-ylmethyl)-4-(6-chIorobenzo[b]thiophen-2-suIfonyl)- 
piperazin-2-one (0.50 g, 1 .04 mmol ) in 1 00 mL of acetic acid/methanol (~ 1 : 1 0) is treated with 1 0% 
Pd/C (0.15 g) and stirred under hydrogen for 1.5 hours. The resulting solution is filtered through Celite 
10 and the filtrate is evaporated in vacuo. The organic layer is concentrated and the residue is purified by 
reverse phase HPLC (gradient elution of 30 % of 0.1 % aqueous TFA/acetonitrile to 100 % acetonitrile) 
and lyopholized to give the title compound (0.39 g, 0.86 mmol). MS (ISP) m/z 487, 489, (M+H), CI 
pattern. 

15 The following compounds are prepared from the compound of Example 89 or 91 using the 

methods described above. 



Example # 


Name 


m/z [M+H] 


674 


l-(4-Amino-quinolin-7-ylmethyl)-4-[2-(5-chloro-thiophen-2-yl)- 
ethenesulfonyl]-piperazin-2-one 


463,465 


675 


(S)-l-(4-Amino-quinolin-7-ylmethy!)-4-(6-chloro-benzo[b]thiophene- 
2-sulfonyl)-3-methyi-piperazin-2-one 


501, 503 


676 


(3S,5S)-l-(4-Amino-quinolin-7-yimethyl)-4-[2-(5-chloro-thiophen-2- 
yl)-ethcnesulfonyn-3,5-dimethyl-piperazin-2-one 


491,493 


677 


(3S.5R)-l-(4-Amino-quinolin-7-y!methyi)-4-[2-(5-chIoro-thiophen-2- 
yl)-ethenesulfonyl]-3,5-dimethyl-piperazin-2-one 


491, 493 


678 


(S,R)- 1 -(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine-2-carboxylic acid 


531, 533 


679 


l-(4-Amino-quinoiin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2- 
su!fonyl)-6-oxo-piperazine-2-carboxylic acid methylamide 


544 


1 


. -i4- A 111) in no 1 in- -Mmein \ I i--r-( o^u li ivn 0- ticn/OLh jUuopticiic . 
suifon\ EX>-(>\o-pipcraziiic-2-carhoxv lie acid dunethylariiidc 
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682 


I-(4-Amino-quinolin-7-ylmethylH-(6-chloro-benzo[b]thiophene-2- 
suifonyl)-6-(morpho!ine-4-carbonyi)-piperazin-2-one 


600 


EXAMPLE 683. fSVl-(4-Aminoauinolin-7-vlmethvlV4-r3-(5-chlorothioDhen-2-v 


VailvllO- 



methvlpiperazin-2-one. 

5 A. (S)-1-(4X^hloroquinolin-7-vlmethvlM-r3-f5-chlorothiophen-2-vi)-alivn-3-methvlpiperazin-2-one 

(S)-l-(4-chloroquinolin-7-y]methyl)-3-methyipiperazin-2-one hydrochloride (0.25 g, 1.0 mmol), 
EXAMPLE 91, is treated with 2-(3-Bromo-(E)-propenyl)-5-chioro-thiophene (0.35 g 1.2 mmol), 
EXAMPLE 1 7, and potassium carbonate (0.5 g, 3 mmol). The resulting suspension is sonicated for 10 
minutes then stirred vigorously for 16 h at ambient temperature. The reaction mixture is poured into 

1 0 water and extracted with ethyl acetate (2X150 mL). The organic layer is washed with water (4 X 200 
mL), dried over sodium sulfate and concentrated. The residue is chromatographed (3 % 
methanol/methylene chloride) to give the title compound (0.3 1 g, 0.73 mmol). 

B. (SVl-(4-Aminoquinolin-7-vlmethvlV4-r3-(5-chlorothiophen-2-vlVallvn-3-methylpiperazin-2-one. 

1 5 (S)- 1 -(4-Chloroquinolin-7-ylmethyl)-4-[3-(5-chlorothiophen-2-yl)-allyl]-3-methylpiperazin-2- 

one (0.35 g, 0.82 mmol) is treated with phenol (2 g) and ammonium acetate (0.7 g, 9.1 mmol) and heated 
to 120 °C in a sealed vessel for 1 hour. Upon cooling, the solution is partitioned between 2 N NaOH and 
ethyl acetate. The organic layer is separated and washed with fresh 2 N NaOH (3 X 100 mL) and water. 
The organic layer is concentrated and the residue is purified by reverse phase HPLC to give the title 

20 compound as a white solid (0.1 5 g, 0.35 mmol). MS (ISP) m/z 427, 429, (M+H), CI pattern. 



The following compounds are prepared from starting materials prepared as described in 
Examples 61-64. 89 or 91 using the methods described above. 



Example if 


Name 


m/z [M+H] 


684 


l.(4_Amino-quinoiin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)- 


413,415 




allyl]-piperazin-2-one 




685 


(3S, 5R)-l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro- 

- ^ iliii.^PiK . ,.:]^[i.y, ■ . . ■■..:i[iit:i:i> i ^ ■■ . i :c ; a/ . i . .. ..... 


465, 467 

1 


68^ 


; (S)-l -(4-Amino-quinolin-^-vimcth> ':'-chloro-isoquinolin- 

i ■ " " — 


i 446. 44X 

i 
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ylmethyl)-3-methyl-piperazin-2-one 




688 


(S)-l-(4-Amino-quinoiin-7-ylmethyl)-4-(6-chloro-naphthalen-2- 
ylmethyl)-3-methyl-piperazin-2-one 


444 


689 


(3S,5S)-l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chioro-thiophen- 
2-yl)-aIlyl]-3,5-dimethyl-piperazin-2-one 


441, 443 


690 


(3S,5R)-l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen- 
2-yl)-allyl]-3,5-dimethyl-piperazin-2-one 


441, 443 


691 


l-(4-Amino-quinolin-7-yimethyl)-4-(5-chloro-lH-indol-2-ylmethyl)- 
piperazin-2-one 


420, 422 


692 


(S)-l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-naphthalen-2- 
ylmethyl)-3-ethyl-piperazin-2-one 


458 


693 


l-(4-Amino-quinoIin-7-ylmethyt)-4-[3-(5-chioro-thiophen-2-yl)- 
allyI]-(S)-3-((R)-l-methoxy-ethyl)-piperazin-2-one 


470 


694 


l_(4-Amino-quinolin-7-ylmethyl)-4-(7-chioro-isoquinolin-3- 
ylmethyn-(S)-3-({R)- 1 -methoxy-ethyI)-piperazin-2-one 


489 


695 


(S)- 1 -(4- Amino-quinolin-7-ylmethyl )-4-(5-chloro- 1 H-indol-2- 
ylmethyl)-3-methoxymethyl-piperazin-2-one 


464, 466 


696 


(S)- 1 -(4-Amino-quinolin-7-yImethyl )-4-(5-chioro- 1 H-indol-2- 
ylmethyl)-3-methyl-piperazin-2-one 


434, 436 


697 


4-(5-Chloro-lH-indol-2-yimethyl)-l-[4-(2-hydroxy-ethylamino)- 
quinolin-7-ylmethyl]-piperazin-2-one 


464 


698 


(S)-4-(5-Chloro-lH-indol-2-yImethyl)-l-(4-ethyiamino-quinolin-7- 
vlmcthy l)-3-methy i-piperazin-2-one 


462 


699 


(SM-(5-Chloro- 1 H-indol-2-ylmethyl)- 1 -{4-ethyiamino-quinoiin-7- 
ylmethyl)-3-melhoxymethyi-piperazin-2-one 


492 


700 


(S)-4-(5-Chloro-lFI-indoi-2-ylmelhyl)-3-methyl-l-('^-niethyiamino- 
quinoIin-7-ylmethyl)-piperazin-2-onc 


448 


701 


(S)-4-(5-Chloro- 1 H-indol-2-ylmethyl )-3-methoxymethyl- 1 -(4- 
methylamino-quinolin-7-ylmcthyr)-piperazin-2-one 


478 


70:* 


fS)-1-f4-A mino-nuinolin-"-\-lmethviV4-r'^-^ ^-chioro-thiophe^O-^ IV 


44^ 



[ \A\IFt t ^(1 V jS)- ! - ( :■ AmnuH]uitu>lin-^- \ lincitu i )-4-: Ut^rvMnotfiK MHiLMV^ v i lacrx un i i - ^-mctii\ i- 
piperazin-2-one. 
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A. (SVl-(4-Chloroquinolin-7-vlmethvl)-4-r3-(4-bromothiophen-2-vl)acrviovll-3-methvl piperazin-2- 
one. 

(S)-l-(4-chloroquinolin-7-ylmethyl)-3-methyipiperazin-2-one hydrochloride (0.35 g, 1.4 mmol), 
5 EXAMPLE 91. is treated with DMF (20 mL), 3-(4-bromothiophen-2-yl)-(E)-acrylic acid (0.32 g, 1.4 

mmol), prepared according to EXAMPLE 26, using 4-bromothiophene-2-carboxaldehyde, triethyi amine 
(0.21 ml, 1.4 mmol) and 2-(IH-benzotnazol-l-yl)l,K3,3-tertamethyluronium tetrafluoroborate (0.45 g, 
1 .4 mmol) and heated to 50 °C for 5 minutes. The reaction mixture is stirred at ambient temperature for 
16 h then partitioned between ethyl acetate and water. The organic layer is concentrated and the residue 
10 is chromatographed (5% methanol/methylene chloride) to give crude title compound (0.5 g , 0.9 mmol). 
MS m/z: [M+H]^ - 504. 'H NMR (CDCl,, 300 MHz) 5 8.9 (d, IH), 8.2-8.3(m, 2H), 8.0 (s, IH), 7.7-7.8 
(m, IH), 7.4(s, IH), 7.3-7.4 (m, IH), 6.7-6.8 (m, IH), 6.6(d, 1 H), 5. 1-5.2 (m, IH), 4.6-4.7 (m, 2H), 3.4- 
3.6 (m, 2H), 3.0-3.3 (m, 2H), 1.5 (d, 3H). 

15 B. (SVl-(4-Aminoquinoiin-7-vlmethvl)-4-r3-(4-bromothiophen-2-vnacrvlovll-3- methvl-piperazin-2- 
one. 

(S)-l-(4-ChIoroquinolin-7-ylmethyl)-4-[3-(4-bromothiophen-2-yl)acryloyl]-3-methyl piperazin- 
2-one (0.50 g, 0.9 mmol) is treated with phenol (- 2 g) and ammonium acetate (0.5 g, 6.4 mmol) and 
heated to 120 °C in a sealed vessel for 1 hour. Upon cooling, the solution is partitioned between 2 N 

20 NaOH and ethyl acetate. The organic layer is separated and washed with fresh 2 N NaOH (3 X 100 mL) 
and water. The organic layer is concentrated and the residue is purified by reverse phase HPLC (gradient 
elation of 10 % of 0.1 % aqueous TFA/acetonitrile to 100 % acetonitrile) to give the title compound 
(0.22 g, 0.56 mmol). MS m/z: [M+Hf = 485, 487, CI pattern. 'H NMR (CD.OD, 300 MHz) 5 8.2-8.4 
(m,2H), 7.7-7.8 (m,2H), 7.6 (d. Ill), 7.5 (s, IH), 7.3(s, 1 H), 6.9-7.0 (m, IH). 6.7 (d, IH), 5.0-5.1 (m. 

25 IH), 4.9 (q, 2H), 4.3-4.4 (m, IH), 3.5-3.7 (m, 2H), 3.3-3.4 (m. 2H). 1.5 (d, 3H). 

The following compounds are prepared from starting materials prepared as described in 
Examples 75-87 using the methods described above. 



Example U 


Name 


m/z [M+H] 1 




hydro\yanHiio-ciuiru>lin-^-> !meth\ 1 )-pipLTazin-2-onc 




; 706 


l-(4-Amino-quino!in-7-vliTiethvi)-4-f"-(^-chk)rt'»-thiopheii-2-\ I )- 
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acryloyl]-piperazin-2-one 




707 


(S)-l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
acryioyl]-3-elhyi-piperazin-2-one 


454 


708 


(S)-l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
acryioyl]-3-methyl-piperazin-2-one 


441, 443 


709 


l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)- 
acryloyl]-piperazin-2-one 


471,473 


710 


(S )- 1 -(4-Amino-quinolin-7-ylmethy 1 )-4-[3-( 5-chloro-thiophen-2-y 1)- 
acryloyI]-3-methoxymethyI-piperazin-2-one 


470 


711 


(S )- 1 -(4-Amino-quinolin-7-ylmethyl )-4-[3-(4-bromo-thiophen-2-yl )- 
acryloyI]-3-ethyl-piperazin-2-one 


498 


712 


(S)-l-(4-Amino-quinolin-7-ylmethyi )-4-[(5-chloro-thiophen-2- 
yloxy )-acetyl]-3-ethyl-piperazin-2-one 


458 


713 


(S)-l-(4-Amino-quinolin-7-yimethyl)-4-[(5-chioro-thiophen-2- 
yloxy|-acetyl]-3-methoxymethyl-6-methyl-piperazin-2-one 


488 


714 


l-<4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)- 
acryioyl]-(S)-3-( 1 -(R)-methoxy-ethyl)-piperazin-2-one 


484 


715 


i-(4-Aminoquinolin-7-ylmethyl)-4-[3-(4-bromothiophen-2-yi)-acryl- 
oyl]-3-(S)-( 1 -(R)-methoxyethyl )-piperazin-2-one trifluoroacetate 


528 


716 


l-(4-Aminoquinolin-7-yimethyi)-4-[(5-chlorothiophen-2-yloxy- 
acety l]-3-(S)-( 1 -(R)-methoxyethyl)-piperazin-2-one trifluoroacetate 


488 


717 


(S)- 1 -(4-Amino-quinolin-7-yimethyi )-4-[3-(5-chloro-thiophen-2-yl)- 
acryloyl]-3-ethyl-piperazin-2-one 


454 



EXAMPLE 718. 1 -(4-Aminocinnoli^-7-vlmethv^)-4-^2-(5-chlorothiopherv2-vl)-ethe^esuifonvl]- 
pipe^azi^-2-one■ 



A. l-(4-Chiorocinnolin-7-ylmcthvl)-4-r2-(5-chlorothiophen-2-yl)-ethenesulfonvil-r)iperazin-2-one 

l-{4-chlorocinnoIin-7-yimethyl)-piperazin-2-one hydrochloride (0. 14 g, 0.4 mmol), EXAMPLE 
90. is treated with acctonitriie (20 mL), triethylamine (2 mL. 14 mmol) and 2-f5-chlorothiophen-2- 

: ,^attH):i.iic iun^'ii .i;ki \^.llcI . .ii \ ^^^diuni it ate ; aiiw ^^■n^ciuratca \ ickl tne title ^ impound (U. i 
u. 0.35 mmol). MS m/z: [M^Fl]' - 483; 11 NMR (C IX"!., 7^00 MHz) o 9.4 (.s, 1 H ). 8.1 (>, IH), 8.3 (d. 
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1H)7.85 (d, IH), 7.7(d, IH), 7.1 (d, IH), 6.95(d, IH), 6.35(d, 1 H), 4.9 (s, 211), 4.0 (s, 211), 3.4-3.5 (m, 
4H). 

B. l-(4-Aminocinnolin-7-vlmethvl)-4-r2-(5-chlorothiophen-2-vl)-ethenesulfonvl1-piperazin-2-one 
5 l-(4-Chlorocinnolin-7-ylmethyl)-4-[2-(5-chlorothiophen-2-yl)-ethenesulfonyl]-pipera2in-2-one 
(0.06 g, 0.12 mmol) is treated with phenol (0.20 g) and ammonium acetate (0.2 g, 2.6 mmoi) and heated 
to 120 °C for 45 minutes. The reaction mixture is cooled, diluted with ethyl acetate and washed with 1 N 
NaOH (3 X 100 mL) and water. The organic layer is concentrated and the residue is purified by reverse 
phase HPLC (20 aqueous TFA (0.1 %)/acetonitrile to 100 % acetonitrile). Fractions containing the 
10 desired product are lyophilized to obtain the title compound (0.02 g, 0.043 mmol). MS m/z: [M+H]" = 

464; 'HNMR(CD30D, 300 MHz) 5 8.6 (s, IH), 8.4(d, IH), 7.75 (d, IH), 7.65 (d, IH), 7.35(d, IH), 7.1 
(d,lH), 6.8 (d, IH ), 4.9 (s, 2H), 4.05 (s, 2H), 3.6 (m, 4H). 

EXAMPLE 719. 4-(6-Chloro-thienor2.3-blpvridine-2-sulfonvl)-Nr2-(pvridin-4-vlamino)-ethvn- 
piperazin-2-one. 

l-[2-(Pyridin-4-ylamino)-ethyl]-piperazin-2-one (0.20 mmol), EXAMPLE 90, is dissolved in 
MeCN (5 mL) and treated with 4-methylmorphorline (0.055 ml, 0.50 mmol). 6-Chloro-thieno[2,3- 
b]pyridine-2-sulfonyl chloride (54 mg, 0.20 mmol) in MeCN (2 mL) is added dropwise. The reaction 
mixture is stirred at r.t. for 1 .5 h, then subjected to HPLC purification, to give the title compound as 
white solid (0.021 g, 0.037 mmol). MS m/z 452, 454 (M+1); 'H NMR (CD3OD, 300 MHz) 5 8.37 (d, 
IH), 8.30(b, IH), 8.12(d, IH), 8.02 (s, IH), 7.97(d, IH), 7.57 (d. IH), 6.98(d, IH), 6.88 (d, 2H), 3.73 
(s, 2H), 3.60-3.48 (m, 8H). 

EXAMPLE 720. 4-(6-Chloro-hen/.o[hlthiophene-2-sulfonvl)-l -[2-fmethvl-pv^idin-4-vl-amino)-ethvl1- 
pipcrazin-2-one. 

A portion (-50%) of the crude l-[2-{(Methyl)-(pyridin-4-yi)-amino}-ethyl]-piperazin-2-one, 
EXAMPLE 93 is reacted with 6-chloro-benzo[b]thiophene-2-sulfonyl chloride (54 mg, 0.20 mmol), 
EXAMPLE 1, using same procedure as described in EXAMPLE 719. The residue obtained after HPLC 
purification is subjected to silica gel chromatography using NH40H/MeOH/CH2CL (1 :4:95) as eluant to 
30 give title compound (30 mg. 0.064 mmol) as a white solid. MS m/z 465, 457 (M+1 ); 'H NMR (CDCl,, 



15 



20 



EXAMPLE 72 1 . 4-[2-f 5-C h l(>ro- ttiiop lKT v2-\ r)-et[iencsulton\ 1 1- 1 -> 2-< ^-mcthv l-pvridin-4~\ Inmino f~ 



35 ethvl1-pipcrazin-2-onc 
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l-[2-(3-Methylpyridin-4-yl-amino)-ethyI]-piperazin-2-one (38 mg, 0.16 mmol), EXAMPLE 94, 
is reacted with 2-(5-chloro-thiophen-2-yl)-ethenesuIfonyl chloride (40 mg, 0.16 mmol), EXAMPLE 3, 
using the same procedure as described in EXAMPLE 719. Reverse phase HPLC purification gives the 
title compound (29 mg, 0.052 mmol) as a white solid. MS m/z 441 , 443 (M+H); 'H NMR (CD3OD, 300 
5 MHz» 5 8.08 (d, 1 H), 7.98 (s, 1 H), 7.56 (d, 1 H), 7.30 (d, 1 H), 7.02 (s, 1 H), 7.00 (d. 1 H), 6.78 (d, 1 H), 
3.87 (s, 2H), 3.70-3.50 (m, 8H), 2.15 (s, 3H). 

The following compounds are prepared from starting materials obtained as described in 
Examples 92-97 using the methods described above. 

10 



Example # 


Name 


m/z [M+H] 


722 


4-(6-Chloro-benzo[b]thiophene-2-suIfonyl)- 1 -[2-(pyridin-4- 
ylamino )-ethyl]-piperazin-2-one 


520 (M+) 


723 


l-[2-(Pyridin-4-ylamino)-ethyl]-4-(thieno[2,3-b]pyridine-2- 
sulfonyl )-piperazin-2-one 


417 


724 


4-(5'-Chloro-[2,2']bithiophenyl-5-sulfonyl)-l-[2-(pyridin-4- 
yiamino )-ethyl]-piperazin-2-one 


483,485 


725 


l-[2-(Pyridin-4-ylamino)-ethyl]-4-(thieno[3,2-b]pyridine-2- 
suIfonyl)-piperazin-2-one 


418 


726 


4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-l-[2-(pyridin-4- 
ytamino)-ethyl]-piperazin-2-one 


427,429 


727 


4-[2-(5-Chloro-thiophen-2-yh-ethenesulfonyl]-l-[2-(methylpyridin- 
4-yIamino)-ethyl]-piperazin-2-one 


441 


728 


4-(2-Benzof b]thiophen-2-yl-cthenesulfony 1)- 1 -[2-(pyridin-4- 
ylamino)-ethyl]-pipcrazin-2-one 


443 


729 


4-(6-ChIoro-ben/.o[b]thiophene-2-sulfonyl)-l-[2-(3-methyl-pyridin- 
4-ylamino)-ethyl]-piperazin-2-one 


465, 467 


730 


4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyll-l-(2-pyrrolo[3,2- 
clpyridin- 1 -yl-cthyl)-piperazin-2-one 


450, 452 


731 


l-f2-(2-Amino-3-chloro-pyridin-4-ylamino)-cthyll-4-[2-(5-ch!oro- 

Uuopiicu - >.i ctnLMiL\^u Join I j-pipcrazii]-^-^>iiL' 


476, 478 


i 


4- [2-( 5-Ch loro-ih iophen-2-> 1 )-cthenesu 1 fony i )- 1-[2-( 2. 3,5.0- 


^63. 56x 
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tetrachloro-pyridin-4-ylamino)-ethyl]-piperazin-2-one 


567, 569 


734 


l-[2-(2-Amino-3,5,6-trichloro-pyridin-4-yiaminoVethyi]-4-[2-(5- 
chioro-thiophen-2-yl)-ethenesulfonyl]-piperazin-2-one 


544, 546, 
548 


735 


4-[3-(5-Chloro-thiophen-2-yi)-acryloyl]-]-[2-(pyridin-4-yiamino)- 
ethyl]-piperazin-2-one 


391,393 



EXAMPLE 736. 4-(6-Chloro-bcnzorb1thioDhene-2-sulfonvn-] -[2-(Dvridazin-4-v[-amino)-ethvl1- 
piperazin-2-one. 

l-[2-(Pyridazin-4-ylamino)-ethyll-piperazin-2-one hydrochloride (0.5 1.7 mmol), EXAMPLE 
5 95, is reacted with 6-chloro-benzo[b]thiophene-2-sulfonyi chloride (0.40 g, 1 .5 mmolX EXAMPLE 1, 
using essentially the same procedure as described in EXAMPLE 719. Reverse phase HPLC purification 
gives the title compound (0.34 g, 0.75 mmol) as a white solid. MS m/z (M+H- 452); 'H NMR (CD3OD, 
300 MHz) 5 8.6 (d, IH), 8.4 (d, IH), 8.05 (s, IH), 8.05 (s, IH), 7.9 (d, IH), 7.5 (d, IH), 7.2 (d, IH), 3.8 
(s,2H), 3.4-3.7 (m, 8H). 

10 

EXAMPLE 737. l-r3-(4-Amino-pvridin-3-vlVpropenvll-4-[2-(5-chloro-thiophen-2-vl)-ethenesulfonvil- 
piperazin-2-one. 

4-[3_(4.tert-Butoxycarbonylamino-pyridin-3-yl)-propenyl]-3-oxo-piperazine-l-carboxylic acid 
tert-butyl ester from EXAMPLE 96, Part B (45 mg, 0. 1 0 mmol) is dissolved in 20% TFA/ CH.CU and 

15 stirred at r.t. for 2 hours. The solution is concentrated to residue. The residue is dissolved in MeCN (2.5 
ml) and treated with 4-methylmorphoriine (0.027 ml, 0.25 mmol). 2-(5-Chloro-thiophen-2-yl)- 
ethenesulfonyl chloride (24 mg, 0.10 mmol), EXAMPLE 3. in MeCN (1 mL) is then added dropwisc. 
The reaction mixture is stirred at r.t. for 1 h. then subjected to reverse phase HPLC purification, to give 
the title compound as white solid (0.040 g, 0.037 mmol). MS m/z 439, 44 1 (M+H); 'H NMR (CD.OD, 

20 300 MHz) 6 8.20 (br, IH), 8.10(s, IH), 8.08(d, IH), 7.60(d, IH), 7.53(d. IH), 7.35(d, HI), 7.21 (d, 
IH), 7.07 (d,lH), 6.82 (d, IH). 5.27 (m, IH), 3.88 (s, 2H), 3.60-3,50 (m, 4H), 3.30 (d, 2H). 



The following compounds are prepared from starting materials obtained as described in 
Examples 92-97 using the methods described above. 

25 



13-(4-AiTiino-pyridin-3-yl)-allyll-4-(6-chloro^bcn/o|bJttiu)phcnc-:- 



403. 465 
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sulfonyi)-piperazin-2-one 




740 


l.[3-(4-Amino-pyridin-3-yl)-allyl]-4-[2-(5-chloro-thiophen-2-yl)- 
ethenesulfonyl]-piperazin-2-one 


439,441 


741 


l.[3-(4_Amino-pyridin-3-yl)-propyl]-4-(6-chioro-benzo[b]thiophene- 
2-sulfonyl l-piperazin-2-one 


465, 467 


742 


l-[3.(4.Amino-pyridin-3-yl)-propyl]-4-[2-(5-chloro-thiophen-2-yl)- 
ethenesulfonyl]-piperazin-2-one 


441,443 



EXAMPLE 743. 44?-(S-rhlornthmphpn-2-yl>-ethenesulfonv n-l-(2-Dvrrolor3 ,2-c1pvridi 
piperazin-2-one. 

4-(Benzyioxycarbonyi)-l-(2-pyrrolo[3,2-c]pyndin-l-ylethyl)-piperazin-2-one (0.028 g, 0.074 
mmol), EXAMPLE 98, is treated with 4 % HCO.H/MeOH (5 mL) and a catalytic amount of Pd black for 
5 minutes. The reaction mixture is filtered washed with methanol and the filtrate is concentrated to a 
residue. The residue is treated with acetonitrile (3 mL) excess N-methylmorpholine (0.04 mL) and 2-(5- 
chlorothiophen-2-yl)ethene-sulfonyl chloride (0.018 g, 0.074 mmol), EXAMPLE 3, and processed as 
usual (EXAMPLE 719). Further chromatographic purification (NH40H/MeOH/CH:C I.: 1/4/95) yields 
the title compound: MS m/z 45 1, 453 (M+H); 'H NMR (CDCI3, 300 MHz) 5 8.93 (bs, IH), 8.24 (bs, IH), 
7.41 (d, IH), 7.23 (d, IH), 7.14 (m, 2H), 6.94 (d, IH), 6.68 (d. IH), 6.18 (d, IH), 4.43 (t, 2H), 3.67 (t, 
2H),2.88(t, 2H),2.66 (t, 2H). 

EXAMPLE 744. 4-Prop-2-vnvl-l-(l H-pvrrolo[3.2-c1r>vridin-2-vlmethv n-piperazin-2-one. 

A. 2-(2-Oxo-4-prop-2-vnvl-piperazin-l-vlmcthvn-Dvrrolor3.2-c|pvridine-l-carb oxvlic acid tert-butvl 
ester. 

A solution containing 2-(2-oxo-piperazin- 1 -yimethyl)-pyrrolo[3,2-c]pyridinc- 1 -carboxyhc acid 
tert-butyi ester (4.3 g, 1 3.0 mmol), EXAMPLE 69, in CH.CN (250 mL) is cooled to 0"C. Potassium 
carbonate (1.98 g, 14.3 mmol) is added to the reaction mixture followed by propargyi bromide (1.55g, 
13.0 mmol). The mixture is slowly wanned to ambient temperature and maintained until complete 
consumption of starting material is obser\'ed by TLC (approx. 8 h). The mixture is concentrated to 
dryness and then partitioned bet%veen aqueous NaHCO, (200 mL) and CU.CU (200 mL) and the layers 



ihe title compound as a pale yellow solid. 'H NMR (300 MM/, C DC!,) cS 1 .69 (s. 1 ). 2.34 {t. J - 2 4 
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(br s, IH), 7.88 (dd, J - 5.8, 0.8 Hz, IH), 8.41 (d, J - 5.8 Hz, IH), 8.78 (d, J = 0.8 Hz, HI) ppm; MS (EI): 
m/z 368 {M+). 

B. 4-Prop-2-vnvl-l-riH-pviTo!or3.2-c1pvridin-2-vlmethvlVpiperazin-2-one. 

5 To a solution containing 2-(2-oxo-4-prop-2-ynyl-piperazin-l-yimethyl)-pyiToio[3,2-c]pyridine- 

1-carboxylic acid tert-butyl ester (1 .3 g, 3.53 mmol) in CHXi, (100 mL) is added TFA (20 mL) at 0 °C. 
After 6 h, the reaction mixture is concentrated to dryness and then partitioned between aqueous NaHCO^ 
(500 mL) and CH.CU (200 mL) and the layers are separated. The aqueous phase is extracted four times 
with CHXI2 (100 mL) and the combined organic phase is washed with brine, dried over anhydrous 

10 Na.S04, filtered and concentrated. The crude residue is purified by flash silica gel chromatography 

(CH.CU to 10% MeOH/CH.CL) to provide 616 mg (65%) of the title compound as a pale yellow solid. 
'H NMR (300 MHz, CDCI3) 5 2.27 (app t, J = 2.4 Hz, 1 H), 2.76 (m, 2H), 3.33 (s, 2H), 3.83 (d, J = 2.4 
Hz, 2H), 3.45 (m, 2H), 4.57 (s, 2H), 6.47 (s, IH), 7.23 (d, J = 5.7 Hz, IH), 8.28 (d, J - 5.7 Hz, IH), 8.85 
(d, J = 0.9 Hz, IH), 9.34 (br s, IH) ppm; MS (EI): m/z 268 (M+). 

15 

EXAMPLE 745. 1 .4-Bis-(l H-pvrrolor3,2-clDvndin-2-vlmethvl)-p iDerazin-2-one. 

A. 2-H-f3-(4-tert-Butoxvcarbonvlamino-pvridin-3-vn-prop-2-vnvn-2- oxo-piperazin-l-vlmethvl}- 
pvrrolor3,2-clpvridine-l-carboxvlic acid tert-butyl ester. 

20 A solution containing 2-(2-oxo-4-prop-2-ynyl-piperazin-l-ylmethyl)-pyrrolo[3,2-c]pyridine-l- 

carboxylic acid tert-butyl ester (100 mg, 0.27 mmol), EXAMPLE 743, (3-iodo-pyridin-4-yl)-carbamic 
acid tert-butyl ester (87 mg, 0.27 mmol), EXAMPLE 69, Part B, EtjN (1 10 mg, 1.08 mmol), 
(Ph3P)4PdCL (10 mg, 0.013 mmol), and Cul (1 mg, 0.008 mmol) in anhydrous DMF (5 mL) is stirred at 
ambient temperature. After 5 h, the reaction mixture is diluted with EtOAc (50 mL) and water (50 mL) 

25 and the layers are separated. The aqueous layer is extracted twice with EtOAc (25 mL) and the 

combined organic phase is washed with brine, dried over anhydrous Na.SO^, filtered and concentrated. 
The crude residue is purified by flash silica gel chromatography (CILCL to 10% MeOH CILCL) to 
provide 77 mg(51%)ofSC4I as a colorless oil. 'H NMR (300 MHz, CDCI3, ^2: 1 mixture of rotamers) 
major rotamer. 5 1.53 (s, 9H), 1.69 (s, 9H), 2.98 (m, 211), 3.49 (s, 2H), 3.56 (m, 211), 3.78 (s, 2H), 4.98 

30 (s, 2H),6.43 (s, IH), 7.89(m, 1 H), 8.09 (m, 2H), 8.34 (m, IH), 8.41 (m, IH), 8.75(m, lH)ppm:MS 



pyrrolo[3.2-cipvTidine- 1 -carbow lie acul tert-hutvl ester 
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l,8-Diazabicyclo[5.4.0]undec-7-ene (42 mg, 0.27 mmol) is added to a suspension containing 2- 
{4.[3_(4.tert-butoxycarbonylaniino-pyndin-3-yl)-prop-2-ynyl]-2-oxo-pipera2in-l-ylmethy!}-pyTO 
c]pyridine-I-carboxylic acid tert-butyi ester (SC41, 77 mg, 0.14 mmol) in anhydrous CH3CN (10 mL) 
and the mixture is warmed to 50 °C. After 4 h, the reaction mixture is concentrated to dryness and the 
5 residue is partitioned between CH.CU (50 mL) and water (50 mL) and the layers are separated. The 
aqueous layer is extracted twice with CH.CU (25 mL) and the combmed organic phase is washed with 
brine, dried over anhydrous Na.S04, filtered and concentrated to provide 85 mg of the title compound as 
a crude solid which is used directly without further purification. 'H NMR (300 MHz, CDCI3) 5 1 .68 (s, 
9H), 1.70 (s, 9H), 2.91 (m, 2H), 3.41 (s, 2H), 3.49 (m, 2H), 4.26 (s, 2H), 4.95 (d, J - 1.1 Hz, 2H), 6.39 (d, 
10 J -0.7 Hz, IH), 6.68 (d, J = 0.7 Hz, IH), 7.86(m, IH), 8.41 (m, IH), 8.76 (br s. 1 H), 8.82 (br s, IH) 
ppm; MS (EI); m/z 561 (M+H). 

C. K4-Bis-(IH-pvrrolor3.2-clpvridin-2-vlmethvn-piperazin-2-one. 

To a solution containing 2-[4-( l-tert-Butoxycarbonyl-lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-2- 
15 oxo-piperazin-l-ylmethyl]-pyn-olo[3,2-c]pyridine-l-carboxylic acid tert-butyl ester (85 mg, O.Mmmol) 
in CH.CU (5 mL) is added TFA (1 mL) at 0°C and the solution is allowed to slowly warm to ambient 
temperature. After 1 6 h, the reaction mixture is concentrated to dryness, diluted with water and purified 
by reverse-phase HPLC [Buffer A: water w/ 0.1% TFA; Buffer B: CH3CN w/ 0.1% TFA; Gradient: 0% 
B to 45% B over 30 min] to provide 35 mg (36%, two steps) of SC43 as a pale yellow, lyophilized solid. 
20 'H NMR (300 MHz, d,-DMSO) 5 2.80 (m, 2H), 3.25 (s, 2H), 3.37 (m. 2H), 3.93 (s, 2H), 4.76 (s, 2H), 

6.88 (s, IH), 6.94 (s. IH), 7.85 (d, J = 6.6 Hz, IH), 7.89 (d, J = 6.6 Hz, IH), 8.37 (d, J = 6.7 Hz, IH), 8.38 
(d, J = 6.7 Hz, IH), 9.17 (s, IH), 9.19(s, IH), 12.80 (s, IH), 12.96 (s, IH), 14.91 (br s, 2H) ppm; MS (ion 
spray); m/z 361 (M+H). C.^H.^CIN^OS MS m/z: 441,443. 

25 The following compounds arc prepared from starting materials obtained as described in 

Examples 69-71 using the methods described above. 



Example # 


Name 


m/z [M+H] 


746 


4-(6-Chloro- 1 H-benzoimidazol-2-ylmethyl)- 1 -( 1 H-pyrrolo[3.2- 
c]pyridin-2-ylmethyl)-piperazin-2-one 

\ lincth\ 1 |-pipera/in-2-oiie 


395,397 




4-( -^-Chk^ro- 1 f l-mdoU^-vlmcthvl )- 1 -( 1 H-pvrrolof "v2-c'pvrid!iv::- 





wo 99/37304 



PCT/US99/01682 



205 





ylmethyl)-piperazin-2-one 




750 


4-(6-Chioro-naphthalen-2-ylmethyl)- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2- 
ylmethy 1 )-piperazin-2-one 


405, 407 


751 


4-(7-Chloro-isoquinolin-3-yimethyl)- 1 -( 1 H-pyrToio[3,2-c]pyridin-2- 
yimethyl )-piperazin-2-one 


406, 408 


752 


4-(5'-Chloro-[2,2']bithiophenyl-5-ylmethyl)-6-oxo-l-(lH- 
pyiTolo[3,2-c]pyridin-2-ylmethyl)-piperazine-2-(±)-carboxylic acid 
methyl ester 


501, 503 


753 


1 -( 5-Chloro- 1 H-indol-2-y Imethy l)-5-oxo-4-( I H-pyrTolo[3,2- 
c]pyridin-2-ylmethyl)-piperazine-2-(±)-carboxylic acid methyl ester 


452, 454 


754 


l-[(5-Chloro-thiophen-2-yloxy)-acetyl]-5-oxo-4-( 1 H-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)-piperazine-2-carboxylic acid methyl ester 


463, 465 


755 


1 -( 6-Chloro-benzo[b]thiophene-2-carbony l)-5-oxo-4-{ 1 H- 
pyrrolo[3,2-c]pyridin-2-yimethyl)-piperazine-2-carboxylic acid 
methyl ester 


483,485 


756 


l-[l-(3,5-Dichloro-phenyl)-2,5-dimethyl-lH-pyrrole-3-carbonyl]-5- 
oxo-4-(lH-pyrrolo[3,2-c]pyndin-2-ylmethyl)-piperazine-2- 
carboxylic acid methyl ester 


554,556 


757 


l-(lH-Pyrrolo[3,2-c]pyridin-2-ylmethyl)-4-(lH-pyrroIo[2,3- 
c]pyridin-2-ylmethyl)-piperazin-2-one 


361 


758 


4-(3-Phenyl-prop-2-ynyl)-l-( lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 
piperazin-2-one 


345 


759 


4-[3-(5-Chloro-thiophen-2-y!)-prop-2-ynyl]- 1 -( 1 H-pyrrolof3,2- 
c]pyridin-2-ylmethyl)-piperazin-2-onc 


384 



The following compounds are prepared from 3-(S)-mcthoxymelhyI- 1 1 H-pyrralo[3,2-c]pyrid 
2-ylmethyl)-piperazin-2-onc using the procedures described above. 



Example U 


Name 


m/z [M + M] 




4-r3-(5-(^hioro-thiophen-:-v1Va1!vn-T-fSVmethoxvmcThvl-1-nM- 
p\ rroiol \p\ v]a\n'l-\ lmeih> 1 )-pipera/iii-2-onc 




762 


4-{ S'-Chtoro-12,2' ]bitiiiophcnyl-5-yimethyr)-3'( S )-metho\ymcth\ 


4S7. 4S^ 
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1 -( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 




763 


4-(6-Chloro-benzo[b]thiophene-2-carbonyl)-3-(S)-inethoxymethyl- 
l-( I H-pyrrolo[3,2-c]pyridin-2-ylmethyl )-piperazin-2-one 


469, 471 


764 


4-[l-(3,5-Dichloro-phenyl)-2,5-dimethyi-lH-pyrrole-3-carbonyl]-3- 
(S)-methoxymethyl- 1 -( 1 H-pyrroIo[3,2-c]pyridin-2-ylmethyI)- 
pipera2in-2-one 


540, 542 


765 


4_[3-(4.Chloro-phenyl)-(E)-acryloyl]-3-(S)-methoxymethyl- 1 -( 1 H- 
py^■olo[3,2-c]py^idin-2-ylmethyl)-piperazin-2-one 


439, 441 


766 


(S )-2-Methoxymethyl-3-oxo-4-( 1 H-pyrroiof3,2-clpyridin-2- 
yimethyO-piperazine- 1 -carboxylic acid (4-chloro-phenyl)-amide 


428, 430 


767 


(S)-4-[3-(5-Chloro-thiophen-2-yi)-(E)-acryloyl]-3-methoxymethyI- 
1 -( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl )-piperazin-2-one 


445, 447 



EXAMPLE 768. 4-(6-Chloro-bcnzo[b1thiophene-2-carbonvlV l-( 1 H-pvrroior3,2-clpvridin-2- 
viniethvnpiperazin-2-one. 

5 A. 2-r4-(6-ChlorcHbenzorb1thiophene-2-carbonylV2-oxopiDerazin-l-vlmethvl1-(pvrrolo[3.2-c1pvridin-l- 
carboxylic acid tert-butyl ester. 

The title compound is prepared as described in EXAMPLE 123 using 6-chloro- 
benzo[b]thiophene-2-carboxylic acid, EXAMPLE 1 and 2-(2-oxopiperazin-l -ylmethyl)-py^roio[3,2- 
c]pyridin- 1 -carboxylic acid tert-butyl ester EXAMPLE 69. The mixture is stirred overnight, then 
10 concentrated to dryness. The residue is diluted with CH.CL and washed with saturated sodium 

bicarbonate and brine. The organic layer is dried over MgSO^, filtered and concentrated in vacuo to give 
the title compound as a solid. The crude material can be used in the subsequent step without further 
purification. 

1 5 B. 4-(6-Chloro-benzo[b1thiophene-2-carbonvl)-l-(l F]-pvrrolor3,2-clnvridin-2-vlmethvnpiperazin-2- 
one. 

Trifluoroacetic acid (0.5 mL) is added dropwise to a solution of 2-[4-(6-chloro- 
benzo[b]thiophene-2-carbonyl)-2-oxopiperazin- 1 -ylmethyll-(pyrrolo[3,2-c]pyrtdin- 1 -carboxylic acid 

CH^C'N and ihc appropriate product iracuoiis arc conibiucU atid i\opliili/cd to pro\ kic Xhc title 
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The following compounds are prepared using starting materials obtained as described in 
Example 69 using the methods described above. 



Example # 


Name 


m/z [M+H] 


769 


4-[3-(6-Chloro-benzo[b]thiophen-2-yl)-(E)-acryloy!]- 1 -( 1 H- 
pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 


451,453 


770 


4-[(5-Chloro-thiophen-2-yloxy)-acetyl]-l-(lH-pyrrolo[3,2-c]pyridin- 
2-ylmethyl)-piperazin-2-one 


405, 407 


771 


4-[l-(3,5-Dichloro-phenyl)-2,5-dimethyl-l H-pyrroie-3-carbonyl]-l- 
( I H-pyrrclo[3,2-c]pyridin-2-ylmethyl>piperazin-2-one 


497, 499 


772 


4-(5'-Chloro-[2,2']bithiophenyl-5-carbonyl)-l-(lH-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)-piperazin-2-one 


457,459 


773 


4-{ 5-Chloro- 1 H-indole-2-carbonyl)- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2- 
ylmethyl)-piperazin-2-one 


364, 366 


774 


4-[4-(6-Methoxy-pyridin-3-yl)-benzoyl]-l-(lH-pyrroio[3,2- 
c]pyridin-2-ylmethyi)-piperazin-2-one 


442 


775 


4-(4-Pyridin-3-yl-benzoyl)-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 
piperazin-2-one 


412 


776 


4-[3-(4-Bromo-thiophen-2-yl)-(E)-acryloyl]-]-(lH-pyrrolo[3,2- 
c]pyridin-2-ylmethy])-piperazin-2-one 


446 


777 


4-[3-(5-Chloro-thiophen-2-yl)-propionyi]- 1 -( 1 H-pyrrolo[3,2- 
c]pyridin-2-ylmcthyl)-piperazin-2-one 


403, 405 


778 


4-[(5-Chloro-3-methyl-benzo[b]thiophen-2-yi)-acetyll- 1 -( 1 H- 
pyrrolo[3,2-cjpyridin-2-ylmethyl)-pipcrazin-2-oiic 


453, 455 


779 


4-[2-(4-Chloro-phenyi)-2-methyl-propionyl]- 1 -( U i-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)-piperazin-2-one 


411,413 


780 


4-[3-{3,4-[)ichIoro-pheny l)-(E)-acryioyI]- 1 -( 1 H-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)-piperazin-2-onc 


431,433 


781 


1 4-f (4-Chloro-phenvn-acetvn- 1 -( 1 H-pvrrol(>r v2-c ipvndin-?- 
> imein\ i j-pipcra/ni-^-onc 


:^>8:^. 38^ 




4-[3-(5-Chlor(>-thioptien-2-yi)-(i: )-acryloyi|-U( 11 i-p\rroio[3,2- 


400. 402 
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c]pyridin-2-yimethyl)-piperazin-2-one 

EXAMPLE 784. (±)-l-(4-Amino-quinazolin-7-vlmethvlM-(5-chloro- 1 H-indol-2-vlmethvl h6-oxo- 
piperazine-2-carboxvlic acid methyl ester. 

5 A. (±)-4-[3-(Benzhvdrvlidene-amino)-4-cvano-benzvl1-5-oxo-piperazine-l.3-dicarboxvlic acid l-allyl 
ester 3-methyl ester. 

To a solution containing (S}-5-oxo-piperazine-l,3-dicarboxy!ic acid 1-aIlyl ester 3-methyl ester 
(0.43 g, 1.77 mmol), EXAMPLE 56, and 2-(benzhydrylidene-amino)-4-bromomethyl-benzonitrile (0.66 
g, 1.77 mmol), EXAMPLE 13, in anhydrous DMF (5 mL)atO^C is added 60% NaH (78 mg, 1.95 

10 mmol). After 30 min, the reaction mixture is warmed to ambient temperature and maintained for 6 

hours. The reaction mixture is carefully quenched with water and then diluted with water and diethyl 
ethen The layers are separated and the organic phase is washed twice with water, brine, dried over 
anhydrous Na.SOi, filtered and concentrated. The crude residue is chromatographed on silica gel (2: 1 
hexane/ethyl acetate to 1 :1 hexane/ethyl acetate) to provide 0.37 g (39%) of the title compound as a 

1 5 glassy solid. 

'H NMR (300 MHz, CDCI3) 6 3.01-3.22 (m, 2H), 3.58 (m, 2H), 3.73 (s, 3H), 3.86-3.92 (m, IH), 4.42- 
4.58 (m,4H), 5.25 (m, 2H), 5.93 (m, lH),6.57(br s, IH), 6.85 (d, J - 8.2 Hz, 1 H), 7.17-7.51 (m, 9H), 
7.76 (m, 2H) ppm; MS (ion spray): m/z 537 (M+H). 

20 B. (±Vl-[3-(Benzhvdrvlidene-amino)-4-cvano-benzvn-6-oxo-piperazine-2-carboxvlic acid methyl ester. 

Tetrakis(triphenylphosphine)palladium(0) (237 mg, 0.2 mmol) is added to a solution containing 
(±)-4-[3-(benzhydrylidene-amino)-4-cyano-benzyl]-5-oxo-piperazine- 1 ,3-dicarboxylic acid 1 -allyl ester 
3-mcthyl ester ( 1 .10 g, 2.05 mmol) and morpholine (894 mg, 10.2 mmol) in CH.CK (30 mL). After -5 
min, the reaction mixture is absorbed onto silica gel and chromatographed (CILCU 10 10% MeOH/ 

25 CH.CL) to provide 900 mg (97%) of the title compound as a viscous yellow oil. *H NMR (300 MHz, 

CDCl3)6 1.83 (brs, IH), 2.95 (dd, J = 13.5, 4.3 Hz, IH), 3.27 (brd, J - 13.5 Hz, IH), 3.46-3.72 (m,4H), 
3.73 (s, 3H), 5.40(d, J= 15.3 Hz, IH), 6.57 (br s, IH), 6.83 (dd, J - 8.0, 1.2 Hz, IH), 7.17-7.50 (m, 9H), 
7.75-7.77 (m, 2H) ppm; MS (ion spray ): m/z 453 (M+H). 



carboxyhc acid methyl ester (6.^^0 mg. 1.3^> mmoh and KXX), ( >80 mii. :."'S mmol) in anhydrous l lIXN 
(5 mL) at 0 is added 2-bromomcthvl-5-chloro-!ndo!c- 1 -carboxvlic acid tcrt-butvl ester (720 me, 2.00 
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mmol), EXAMPLE 21, in CH^CN (4 mL). The reaction mixture is ailowed to warm to ambient 
temperature then maintained for 16 hours. The reaction mixture is diluted with diethyl ether/water and 
the layers are separated. The organic phase is washed twice with water, brine, dried over anhydrous 
Na:;S04, filtered and concentrated. The crude residue is chromatographed on silica (CH^CU to 2% 
5 MeOH/ CH^Cl.) to provide 550 mg (55%) of the title compound which is used directly in the next 
reaction without further characterization. 

D. (±)-2-r4-(3-Amino-4-cvano-benzvl)-3-methoxvcarbonvl-5-oxo-piperazin-l-vimethvn-5-chloro- 
indole-l-carboxylic acid tert-butyl ester. 

1 0 Partially-purified (±)-2-{4-[3-(benzhydrylidene-amino)-4-cyano-benzyl]-3-methoxycarbonyi-5- 

oxo-piperazin-l-ylmethyl}-5-chloro-indole-l-carboxylic acid tert-butyl ester (550 mg, 0.76 mmol) is 
suspended in reagent grade MeOH (20 mL). To the heterogeneous mixture is added I2M HCI (5 drops) 
and the reaction mixture is maintained at ambient temperature until homogeneous (-30 min). The 
reaction mixture is partitioned between diethyl ether and water containing excess NaHCO, (500 mL). 

15 The layers are separated and the organic phase is washed with brine, dried over anhydrous Na^S04, 
filtered and concentrated. The crude residue is chromatographed on silica gel (CH2Ci2 to 2% MeOH/ 
CH2CI2) to provide 400 mg (94%) of the title compound which is used directly in the next reaction. MS 
(ISP loop): 532 (M+H). 

20 E. (±)-2-r4-(4-Amino-quinazolin-7-vlmethvlV3-methoxvcarbonvl-5-oxo-piperazin- 1 -vimethvUo- 
chioro-indole-l-carboxyiic acid tert-butvl ester. 

A solution containing (±)-2-[4-(3-amino-4-cyano-benzyl)-3-methoxycarbonyl-5-oxo-piperazin- 
1 -ylmethyl]-5-chloro-indole- 1 -carboxyiic acid tert-butyl ester ( 1 00 mg, 0. 1 8 mmol), 1 ,3,5-triazine ( 1 46 
mg, 1.81 mmol), and glacial HOAc (99 mg, 1.81 mmol) in absolute EtOH (10 mL) is maintained at 

25 reflux for 16 hours. A second portion of 1 ,3,5-triazine (146 mg. 1.81 mmol) and glacial HOAc (*^^9 mg, 
1.81 mmol) is added and the reaction mixture is maintained at retlux for an additional 16 hours. The 
reaction mixture is concentrated in vacuo and the crude product is diluted with water/CHjCN and 
purified by reverse-phase HPLC [Buffer A: water w/0.1% TEA; Buffer B: CH3CN w/O.^/b TEA; 
Gradient: 0%B to 60%B over 30 min] to provide 26 mg (20%) of the title compound as a white solid 

30 which is used directly in the next reaction without further characterization. 



l o a solution ccnitainini: ( ' )--2-[4-( 4-arn iiio-quina/olm- . -> irnctlu l i-.'^-nictliow carbcMiv l->-o\i) 
35 pi perazi n- ] -\1 methyl 1-5-chloro- indole- 1 -carboxyiic acid tcrt-but\ l ester (26 mg. 0.03 mmol) in ( ILCM- 



wo 99/37304 



PCT/US99/01682 



210 

(4 mL) is added trifluoroacetic acid (ImL) at ambient temperature. After 4 h, the reaction mixture is 
concentrated in vacuo and then dissolved in water/CHjCN and purified by reverse-phase HPLC [Buffer 
A: water w/0.1% TFA; Buffer B: CH3CN w/0. 1% TFA; Gradient: 0%B to 60%B over 30 min] to provide 
10 mg (47%) of the title compound as a white solid. 'H NMR (300 MHz, d,-DMSO) 5 2.62 (m, IH), 
5 3.05-3.51 (m,4H), 3.59 (s,3H), 3.81 (d, J = 14.0 Hz, lH),4.26(m, IH), 4.69 (ABq, A^b - 3 10 Hz, J^b ^ 
16.4 Hz, 2H), 6.26 (s, IH), 7.02 (dd, J = 8.6, 2.0 Hz, IH), 7.31 (d, J = 8,6 Hz, IH), 7.49 (d, J - 2.0 Hz, 
IH), 7.52 (s, IH), 7.61 (d, J = 8.7 Hz, IH), 8.30 (d, J = 8.6 Hz, IH), 8.47 (s, IH), 8.77 (s, IH), 9.69 (br s, 
2H), 11.17(s, lH)ppm; MS (ion spray): m/z479(M+H). 

10 EXAMPLE 785. (±)-l-(4-Amino-quinazolin-7-vlmethvl)-4-(5-chloro-l H-indol-2-vlmethvl)-6-oxo- 
pipera2ine-2-carboxvlic acid. 

A. (±)-l-f3-Amino-4-cvano-benzvn-4-(5-chloro- 1 H-indol-2-vlmethvn-6-oxo-pipera2ine-2-carboxvlic 
acid. 

15 LiOH monohydrate ( 380 mg, 9.06 mmol) is added at ambient temperature to a solution 

containing (±)-2-[4-(3-amino-4-cyano-benzyl)-3-methoxycarbonyl-5-oxo-pipera2in- l-ylmethyl]-5- 
chloro-indoie-l-carboxylic acid tert-butyl ester (1.0 g, 1.81 mmol), EXAMPLE 784, Part E, in 1:1:1 
THF/MeOH/water (30 mL). After 16 h, HOAc (0.5 mL) is added and the reaction mixture is 
concentrated in vacuo. The residue is dissolved in CH3CN/water and purified by reverse-phase HPLC 

20 [Buffer A: water w/0.1% TFA; Buffer B: CH3CN w/0.1% TFA; Gradient: 0%B to 60%B over 30 min] to 
provide 378 mg (48%) of the title compound as a white solid. 'H NMR (300 MHz, d,-DMSO) 5 3.03 
(m, lH),3.48(m, IH), 3.51 ( ABq, A^b = 69.2 Hz, J^b = 16.4 Hz, 2H), 3.78 (d, J - 15.9 Hz, IH),4.05- 
4.09(m,2H), 5.04(d,J= 15.9 Hz. IH), 6.41 (m, 2H), 6.58 (s, IH), 7.04 (dd, J - 8.6, 2.0 Hz, IH), 7.25 
(d, J - 8.0 Hz, IH), 7.35 (d, J = 8.6 Hz, IH), 7.5K d, J - 2.0 Hz, IH) ppm; MS (ISP loop): m/z438 

25 (M+H). 

B. (±)-l-(4-Amino-quinazolin-7-vlmethvl)-4-(5-chloro-lH-indol-2-vlmethvl)-6-oxo-piperazine-2- 
carboxylic acid 

A solution containing (±)- ! -(3-amino-4-cyano-bcnzyl)-4-(5-chloro- 1 H-indoU2-yimethyl)-6-oxo- 
30 piperazine-2-carboxylic acid (200 mg, 0.30 mmol), 1,3,5-triazine (244 mg. 3.00 mmol), and glacial 

■ ifi •..M,..A,-.. ■ :r ■ _ . , 

an off-whitc sohd. 'i I NMR f 300 MHz. d.-DMSC )) 0 2.63 ( ni. ! H ). 3 .06 (d, J " 16 4 11/, 1 1 1 ). 3 :4-.'; .42 
35 (m. 4H), 3.68 (ABq, A,, - 34.5 Hz, J,,, -14.1 Hz. :H). 3 3)6 (m. Ill), 4.63 (AF^q. A.. - 400 Hz. J,. - 
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15.8 Hz, 2HX 6.27 (s, 1 H), 6.99 (dd, J - 8.6, 2.0 Hz, 1 H), 7.29 (d, J = 8.5 Hz, 2H), 7.40 (s, 1 H), 7.46 (s, 
I H), 7.69 (br s, 2H), 8. 1 0 (d, J = 8.5 Hz, 1 H), 8.32 (s, 1 H), 1 1 .20 (s, 1 H) ppm; MS (ion spray): m/z 465 
(M+H), 

5 EXAMPLE 786. (±)-]-(4-AminQ-quinazQlin-7-vlmethvl )-4-(5-chloro-l H-indol-2-vlmethvlV6-oxo- 

piperazine-2-carboxviic acid methvlamide 

To a solution containing (±)-l-(4-amino-quinazoIin-7-ylmethyl)-4-(5-chloro-l H-indoi-2- 

ylmethyi)-6-oxo-piperazine-2-carboxylic acid (25 mg, 0.03 mmol), EXAMPLE 785, and 

N-methyimorpholine (36 mg, 0.36 mmol) in anhydrous DMF (1 mL) is added methyiamine 
10 hydrochloride (10 mg, 0.14 mmol) followed by HATU (40 mg, 0.10 mmol) at ambient temperature. 

After 3 h, the solvent is removed under high vacuum and the residue is dissolved in CHjCN/water and 

purified by reverse-phase HPLC [Buffer A: water w/O.^o TFA; Buffer B: CH3CN w/0.1% TFA; 

Gradient: 0%B to 60%B over 30 min] to provide 22 mg (88%) of the title compound as a white solid. 

'H NMR (300 MHz, d^-DMSO) 5 2.57 (d, J = 4.4 Hz, 3H). 2.70 (m, IH), 3.0 (m, IH), 3.66 (d, J = 14.2 
15 Hz, IH), 3.77 (d, J = 14.2 Hz, IH), 3.85 (m, 1H),4.03 (d, J = 16.3 Hz, IH), 5.18 (d, J = 16.3 Hz, IH), 

6.28 (s, 1 H), 7.02 (dd, J = 8.5, 2.0 Hz, 1 H), 7.3 1 (d, J = 8.5 Hz, 1 H), 7.49 (d, J - 2.0 Hz, 1 H), 7.5 1 (s, 

IH), 7.58 (d, J = 8.6 Hz, IH), 7.97(m, IH), 8.31 (d, J = 8.6 Hz, IH), 8.79(s, IH), 9.72 (br s, 2H), 11.18 

(s, IH) ppm; MS (ISP loop): m/z 478 (M+H). 

20 Table 1: Amide Analogs Derived From C-6 Carboxylic Acid. 



Example # 


Name 


m/z [M+H] 


787 


(+/-)-! -(4- Am ino-quinazolin-7-ylmethyl)-4-(5-chloro- 1 H-indol-2- 
ylmethyl)-6-o\o-piperazine-2-carboxylic acid ethylamide 


492 


788 


( +/-)- 1 -(4-Amino-quinazolin-7-ylmethyl )-4-(5-chloro- 1 \ l-indoi-2- 
ylmethyI)-6-oxo-piperazine-2-carboxylic acid dimethylamide 


492 


789 


(+/-)- l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro- 1 H-indol-2- 
ylmethyl)-6-oxo-piperazine-2-carboxylic acid benzylamide 


554 


790 

i 


(+/.)_ 1 -(4-Amino-quinazoiin-7-ylmethyl)-4-(5-chloro- 1 Fl-indol-2- 
yimethyl)-6-o\o-pipera7inc-2-carboxylic acid f2-hydroxy-ethyl)- 

amide 


508 
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792 


(+/-)- 1 -(4-Amino-quinazolin-7-yImethyl)-4-(5-chloro- 1 H-indol-2- 
ylmethy!)-6-(morpholine-4-carbonyl)-piperazin-2-one 


534 


793 


(+/-)- 1 -(4-Amino-quinazolin-7-ylmethyl )-4-(5-chloro- 1 H-indoI-2- 
yimethyl)-6-oxo-piperazine-2-carboxylic acid 
methylcarbamoylmethyl-amide 


535 


The following compounds are prepared using the procedures described above. 


Example # 


Name 


m/z [M+H] 


794 


(+/- )-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2- 
yl )-allyl]-6-oxo-piperazine-2-carboxylic acid 


458 


795 


(+/- )-l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2- 
yl)-allyI]-6-oxo-piperazine-2-carboxyIic acid methyl ester 


472 


796 


(+/- )- 1 -(4-Amino-quinazolin-7-ylmethyl)-4-[3-( 5-chloro-thiophen-2- 
yl)-aiiyl]-6-oxo-piperazine-2-carboxyIic acid amide 


457 


797 


(+/-)- 1-( 4-Amino-quinazolin-7-ylmethyl)-4-[3-{ 5-chioro-thiophen-2- 
yl)-aiIyl]-6-oxo-piperazine-2-carboxyiic acid ethylamide 


458 


798 


(+/-)-l-(4-Amino-quinazoIin-7-ylmethyi)-4-[3-(5-chioro-thiophen-2- 
y I)-a! lyI]-6-(4-methy l-piperazine- 1 -carbonyl)-piperazin-2-one 


540 



5 EXAMPLE 799. (±)- 1 -(4-Amino-quinazolin-7-vlmethvl)-4-( 6-chloro-benzorblthiophenc-2-sulfonvlV6- 
oxo-piperazine-2-carboxvlic acid methyl ester. 

A solution containing (±)-l-{3-amino-4-cyano-bcnzyl)-4-(6-chloro-benzo[b]thiophene-2- 
sulfonyl)-6-oxo-pipcrazine-2-carboxylic acid methyl ester (42 mg, 0.08 mmol), EXAMPLE 99, K3,5- 
triazine (40 mg, 0.48 mmol), and glacial HOAc (30 mg, 0.48 mmol) in absolute EtOH (1 mL) is 
10 maintained at reflux for 16 hours. The reaction mixture is concentrated and then dissolved in 

water/CH^CN and purified by reverse-phase HPLC [Buffer A: water w/ 0.1% TFA; Buffer B: CH3CN w/ 
0.1% TFA; Gradient: 0% B to 60% B over 30 min] to provide 1 7 mg (32%) of the title compound as a 
white solid. 

'HNMR(300 MHz. d,-DMSO) 6 3.47 (m, 1 H), 3.67 (s, 3H). 3.71 (d. J - 16.1 Hz, 1 H), 4,00 (d. J = 16.5 
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EXAMPLE 800. (±)- l-(4-Amino-quinazolin-7-vlmethvI)-4-(6-chloro-benzo[blthioDhene-2-sulfonv[)-6- 
oxo-piperazine-2-carboxvlic acid. 

Water (1 mL) is added to a solution containing (±)-l-(4-amino-quinazolin-7-ylmethyl)-4-(6- 
chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine-2-carboxylic acid methyl ester (20 mg, 0.03 
5 mmol), EXAMPLE 799, in a 1 : 1 mixture of THF/MeOH (2 mL). At ambient temperature, LiOH 

monohydrate ( 1 5 mg, 0.35 mmol) is then added. After 16 h, the reaction mixture is diluted with water 
and purified by reverse-phase HPLC [Buffer A: water w/ 0.1% TFA; Buffer B: CH3CN w/ 0.1% TFA; 
Gradient: 0% B to 60% B over 30 min] to provide 12 mg (63%) of the title compound as a white solid. 
'HNMR(300 MHz,d,-DMSO)5 3.69 (d, J = 16.0 Hz, IH), 3.97 (d, J = 16.0 Hz, 1H),4.08 (d, J= 11.7 
10 Hz, IH), 4.18 (d, J =16.2 Hz, 1H),4.31 (d, J - 2.7 Hz, IH), 5.20 (d, J =16.2 Hz, I H), 7.47 (d, J - 8.7 Hz, 
IH), 7.52 (s, lH),7.58(dd,J = 8.6, 1.9 Hz, IH), 8.06 (d, J = 8.7 Hz, IH), 8. 16 (d, J = 8.6 Hz, IH), 8.19 
(s, IH), 8.34(d, J= 1.9 Hz, IH), 8.54(s, IH), 8.77 (br s, lH)ppm; MS (ion spray): m/z 532 (M+H). 

EXAMPLE 801. (±Vl-(4-Amino-quinazolin-7-vlmethvl)-4-(6-chloro-benzorb1thiophene-2-sulfonvlV6- 

1 5 oxo-piperazine-2-carboxvlic acid amide 

To a mixture containing (±)-l-(4-amino-quinazolin-7-ylmethyl)-4-(6-chIoro-benzo[b]thiophene- 
2-sulfonyl)-6-oxo-piperazine-2-carboxyiic acid (45 mg, 0.08 mmol), EXAMPLE 800, N- 
methylmorpholine (18 mg, 0.18 mmol), and HATU (35 mg, 0.09 mmol) in anhydrous DMF (1 mL) is 
added NH3 (7N in MeOH, 2 drops, approx. 0.5 mmol). The heterogeneous mixture is stirred 16 h at 

20 ambient temprature and then concentrated to dryness. The residue is dissolved in water and purified by 
reverse-phase HPLC [Buffer A: water w/ 0.1% TFA; Buffer B: CH3CN w/ 0.1% TFA; Gradient: 0% B 
to 60% B over 30 min] to provide 25 mg (46%) of the title compound as a white solid. 'H NMR (300 
MHz, d,-DMSO) 5 3.63 (d, J = 16.0 Hz, IH), 4.01 (m, 4H), 5.17 (d, J = 16.6 Hz, IH), 7.58 (m, 3H), 8.08 
(d, J -8.6 Hz, IH), 8.17(s, IH), 8.26 (d, J - 8.6 Hz. IH), 8.34 (d, J = 1.9 Hz, IH), 8.74(s, IH), 9.63 (br 

25 s, 2H) ppnu MS (ISP loop): m/z 53 i (M+H). 



The following compounds are prepared using the procedures described above. 



Example # 


Name 


m/z [M+H] 


802 


(+/-)- l-(4-Amino-quinazolin- 


7-ylmethyl)-4-(6-chloro- 


560 


I 


benzo[b]thiophcnc-2'>u!ton\ 


1 )-(>-()\o-pipcrazine-2-carbo\\lic acid 




804 


(^/-)- ] -( 4-Amin(>-quinoiin-7- 


\ lmcthvlV4-(6-chloro- 


544 
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benzo[b]thiophenc-2-sulfonyl)-6-oxo-piperazine-2-carboxylic acid 
methylamide 




805 


(+/.). l_(4-AmiTio-quinoiin-7-yimethyl)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine-2-carboxylic acid 
ethylamide 


558 


806 


(+/_)- l-(4-Amino-qumolin-7-ylmethyl)-4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine-2-carboxylic acid 
dimethylamide 


558 


807 


(+/->! -(4- Amino-quinolin-7-y lmethyl)-4-(6-chioro 

benzo[b]thiophene-2-suIfonyi)-6-(morpholine-4-carbonyl)- 

piperazin-2-one 


600 



EXAMPLE 808. f±)-1-(4-Amino-quinazoiin-7-vlmcthvlV4-r(5-chloro-thioDhen- 2-vloxv)-acetvi1-6-oxo- 
piperazine-2-carboxvlic acid methvl ester. 



5 A. (±Vl43-fBenzhvdrvlidcnc-arninoV4-cvano-benzvl1-4-rr5-chloro-thiophen-2-vloxv)-acetvl1-6-oxo- 

piperazine-2-carboxvlic acid methvl ester. 

To a solution containing (±)-l-[3-(benzhydrylidene-amino)-4-cyano-benzyl]-6-oxo-piperazine-2- 
carboxylic acid methyl ester (1.17 g, 2.6 mmol), EXAMPLE 784, Part B, 5-chlorothiophen-2-yloxyacetic 
acid (0.5 g, 2.6 mmol), EXAMPLE 24,and N-methylmorpholine (0.58 g, 5.72 mmol) in anhydrous DMF 

10 (10 mL) is added HATU ( 1 .09 g, 2.86 mmol) at ambient temperature. After 1 .5 h, the reaction mixture is 
diluted with CH,Cl2 (100 mL) and aqueous NaHCOj (100 mL) and the layers are separated. The aqueous 
phase is washed four times with CH.CL (100 mL) and the combined organic phase is washed once with 
brine, dried over anhydrous Na.SO,, filtered and concentrated. The crude amide is purified by flash 
silica gel chromatography (hexane/EtOAc. 4:1 to 1:2) to afford 15 g of the title compound which is used 

15 directly in the next reaction. 'H NMR (300 MHz, CDCL, -2:1 mixture of rotomers) major rotomer: 8 
3.55 (d, J = 15.2 Hz, IH), 3.60 (m, IH), 3.69 (m, 5H), 4.37 (d. J - 17.7 Hz, 1H),4.62 (m, 2H), 4.79 (d, J 
= 13.3 Hz, IH), 5-35 (d, J = 15.2 Hz, IH), 6.05 (d, J = 3.9 Hz, IH), 6.52 (m. 2H), 6.84 (d, J - 8.1 Hz, 
IH), 7.18-7.49 (m. 1 IH), 7.76 (m. IH) ppm; MS (ISP loop): m/z 627 (M+H). 



a^cn/hydryiidene-am]no)-4-cyano-bLMi/yll-4-[(5-chloro-lhiophen-2->lo\\ )-acctyi l-6-(^\o-pipcra/inc-2- 
cnrboxvlic acid methvl ester (1 ^ 2 mmol) in 4: 1 MeOHTFlF (25 ml V After 1 h. the reaction 
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mixture is concentrated to dryness and then partitioned between a 1 : 1 mixture of EtOAc/aqueous 
NaHCO^ (200 mL) and the layers are separated. The aqueous phase is extracted with EtOAc and then 
the combined organic phase is washed with brine, dried over anhydrous Na^SOj, filtered and 
concentrated. The crude residue is chromatographed on silica gel (hexane/EtOAc, 4:1 to 1:2) to provide 
5 934 mg (84%, two steps) of the title compound. 'H NMR (300 MHz. CDCI3, --2: 1 mixture of rotomers) 
selected peaks: 6 3.16 (app. dd, J 14.0, 3.8 Hz, IH), 3.68 (s, 3H), 3.96 (app. dd, J - 3.8, 2,0 Hz, IH), 4.17 
(d,J- 17.7 Hz, 1H),4.45 (br s, 2H), 4.62 (m, 2H), 4.87 (d, J - 14.1 Hz, IH), 5.21 (d, J - 15.1 Hz, IH), 
6.07 (m, IH), 6.51 (d, J = 3.8 Hz, IH), 6.57 (d, J = 7.9 Hz, IH), 6.62 (br s, IH), 7.35 (d, J = 7.9 Hz, IH) 
ppm; MS (ISP loop): m/z 463 (M+H). 

10 

C. (±)-l-(4-Amino-quinazo!in-7-vlmethvlV4-r(5-chioro-thiophen-2-vloxv)-acetvn-6-oxo-piperazine-2- 

carboxvlic acid methyl ester. 

A solution containing (±)-l-(3-amino-4-cyano-benzyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-6- 
oxo-piperazine-2-carboxylic acid methyl ester (1 10 mg, 0.25 mmol), 1,3,5-triazine (207 mg, 2.55 

15 mmol), and glacial HOAc (157 mg, 2.55 mmol) in absolute EtOH (5 mL) is maintained at reflux for 16 
hours. The reaction mixture is concentrated to dryness and then purified by reverse-phase HPLC [Buffer 
A: water w/ 0. 1% TFA; Buffer B: CH3CN w/ 0.1% TFA; Gradient: 0% B to 60% B over 30 min] to 
provide 50 mg (32%) of the title compound as a white solid. 'H NMR (300 MHz, d6-DMSO) S 3.34- 
3.89 (m, 2H), 3.60 (s, 3H), 4. 14-4.54 (m, 3H), 4.64 (br d, J = 14.4 Hz, IH), 4.78-5.1 1 (m, 3H), 6.19 (d, J 

20 -4.1 Hz, IH), 6.73 (d, J = 4.1 Hz, IH), 7.64(s, IH), 7.65 (d, J = 9.0 Hz, IH), 8.34 (d, J = 9.0 Hz, IH), 
8.79 (s, IH), 9.71 (brs, 2H)ppm; MS (ion spray): m/z 490 (M+H). 

EXAMPLE 809. (±)- l-(4-Amino-quinazolin-7-vlmethvi)-4-r(5-chloro-thio Dhen-2-vloxv)-acetvn-6-oxo- 
piperazine-2-carboxvlic acid methvlamidc. 

25 Water ( 1 mL) is added to a solution containing (±)- 1 -(4-amino-quinazolin-7-yimethyl)-4-[(5- 

chloro-thiophen-2-yloxy)-acetyl]-6-oxo-piperazine-2-carboxylic acid methyl ester (20 mg, 0.03 mmol), 
EXAMPLE 808. in a 1 : 1 mixture of THF/MeOH (2 mL). At ambient temperature, LiOH monohydrale 
(3 mg, 0.07 mmol) is then added. After 16 h, the reaction mixture is diluted with water and purified by 
reverse-phase HPLC [Buffer A: water w/ 0.1% TFA; Buffer B: CH3CN w/ 0.1% TFA; Gradient: 0% B 

30 to 60?/o B over 30 min] to provide 25 mg (>100 %) of the associated acid as a white solid after 



anhydrous OMF ( i niLi is added McNH: hydrochioridc {5 mg, niniol). The reaction mixture is 
35 stirred 1 h a! ambient temperature and then concentrated to_dr\'ness. The residue is dissolved in water 
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and purified by reverse-phase HPLC [Buffer A: water w/ 0.1% TFA; Buffer B: CH3CN w/ 0J% TFA; 
Gradient: 0% B to 60% B over 30 min] to provide 7 mg (58%) of the title compound as a white solid. 
'H NMR (300 MHz, d^-DMSO) mixture of rotamers: 5 2.51 (m, 3H), 4.07-4.54 (m, 6H), 4.87 (m, 2HX 
5.10(m, lH),6.18(m, IH), 6.74 (m, IH), 7,62 (m, 2H), 8.06 (br s, 1HX8.32 (br d, J = 8.8 Hz, IH), 8.78 
5 (s, IH), 9.61 (br s, 2H) ppm; MS (ISP loop): 489 (M+H). 



The following compound is prepared using the procedures described above. 



Example # 


Name 


m/2 [M+H] 


810 


(+/-)- 1 -(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2- 
yloxy)-acetyl]-6-oxo-piperazine-2-carboxylic acid ethylamide 


503 



10 EXAMPLE 811. (+/-)- 1 -(4- Amino-quinazolin-7-vimethvn-4-r(5-chioro-thiophen-2-vloxv)>acetvll-6- 
oxo-piperazine-2-carboxvlic acid. 

Water (0.5 mL) is added to a solution containing (±)- 1 -(3-amino-4-cyano-benzyl)-4-[(5-chloro- 
thiophen-2-yloxy)-acetyl]-6-oxo-piperazine-2-carboxylic acid methyl ester (35 mg, 0.08 mmol), 
EXAMPLE 808, Part B, in a 1:1 mixture of THF/MeOH (1 mL). At ambient temperature, LiOH 

15 monohydrate (4 mg, 0.10 mmoi) is then added. After 16 h, an additional portion of LiOH monohydrate 
(4 mg, 0.10 mmol) is added and the reaction mixture is stirred for another 2 h then diluted with water and 
purified by reverse-phase HPLC [Buffer A: water w/ 0.1% TFA; Buffer B: CH3CN w/ 0.1% TFA; 
Gradient: 0% B to 60% B over 30 min] to provide 40 mg (95%) of the associated acid as a white solid 
after lyophilization which is used directly in the next reaction. MS (ISP loop): m/z 449 (M+H). 

20 A solution containing (V-)-l-(3-amino-4-cyano-benzyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]- 

6-oxo-piperazine-2-carboxylic acid (20 mg, 0.03 mmol), K3,5-triazine (28 mg, 0.34 mmol), and glacial 
llOAc (20 mg, 0.34 mmol) in absolute EtOH (6 mL) is maintained at reflux for 16 hours. The reaction 
mixture is concentrated to dryness and then purified by reverse-phase HPLC [Buffer A: water w/ 0.1°o 
TFA; Buffer B: CH3CN w/ 0.1^0 TFA; Gradient: 0% B to 60% B over 30 min] to provide 15 mg (75%) 

25 of the title compound as a white solid. 'H NMR (300 MHz, d,-DMSO) 5 3.75-4.38 (m, 5H), 4.67 (d, J = 
14.8 Hz, lH),4.79(d, J = 15.3 Hz, lH).4.95(m, 1 H), 5.09 (br d, J 16.0 Hz, lH).6.18tm, 1H),6.71 
(m, IH), 7.64 (m, 2H), 8.3 1 (d, J = 8.5 Hz, IH), 8.75 (s, IH), 9.64 (br s, 2H) ppm: MS (ISP loop): m/z 
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A. 2-(2-Oxo-4-nrop-2-vnvl-pipcrazin- 1 -vlmethvl Vpvrrolo[3,2-c1pvndine- 1 -carboxvlic acid tert-butyl 
ester. 

A solution containing 2-(2-oxo-piperazin- 1 -ylmethyl)-pyrrolo[3,2-c]pyridine-l -carboxvlic acid 
tert-butyl ester (4.3 g, 13.0 mmol), EXAMPLE 69, in CH.CN (250 mL) is cooled to O^'C. Potassium 

5 carbonate ( 1 .98 g, 14.3 mmol) is added to the reaction mixture followed by propargyl bromide (L55g, 
13.0 mmol). The mixture is slowly warmed to ambient temperature and maintained until complete 
consumption of starting material is observed by TLC (approx. 8 h). The mixture is concentrated to 
dryness and then partitioned between aqueous NaHC03 (200 mL) and CH^CU (200 mL) and the layers 
are separated. The aqueous phase is extracted twice with CH2CI2 (100 mL) and the combined organic 

10 phase is washed with brine, dried over anhydrous Na2S04, filtered and concentrated. The crude residue 
is purified by flash silica gel chromatography (CHXU to 5% MeOH/CH.CL) to provide 3.38 g (70%) of 
the title compound as a pale yellow solid. 'H NMR (300 MHz, CDCi^) 6 1 .69 (s, 9H), 2.34 (t, J = 2.4 
Hz, IH), 2.89 (m, 2H), 3.42 (s. 2H), 3.45 (d, J = 2.4 Hz, 2H), 3.52 (m, 2H), 4.95 (d, J = 1.4 Hz, 2H), 6.42 
(brs, IH), 7.88 (dd, J -5.8, 0.8 Hz, IH), 8,41 (d,J-5.8 Hz, IH), 8.78 (d, J - 0.8 Hz, IH) ppm; MS (EI): 

15 m/z368(M+). 

B. 4-Prop-2-vnvl- 1 -( 1 H-pvrrolor3,2-clpvridin-2-vlmcthvi Vpiperazin-2-one. 

To a solution containing 2-(2-oxo-4-prop-2-ynyl-piperazin-l-yimethyl)-pyrrolo[3,2-c]pyridine- 
1-carboxylic acid tert-butyl ester (1 .3 g, 3.53 mmol) in CH.CU (100 mL) is added TFA (20 mL) at 0 X. 

20 After 6 h, the reaction mixture is concentrated to dryness and then partitioned between aqueous NaHC03 
(500 mL) and CH.CL (200 mL) and the layers are separated. The aqueous phase is extracted four times 
with CH2CU (100 mL) and the combined organic phase is washed with brine, dried over anhydrous 
Na2S04, filtered and concentrated. The crude residue is purified by fiash silica gel chromatography 
(CH.CI, to 10% McOH/CH.CL) to provide 616 mg (65%) of the title compound as a pale yellow solid. 

25 'H NMR (300 MHz. CDCI3) 0 2.27 (app t, J = 2,4 Hz, IH), 2.76 (m, 2H), 3.33 (s, 2H). 3.83 (d, J - 2.4 

Hz, 2H), 3.45 (m, 2H), 4.57 (s, 2H), 6.47 (s. IH). 7.23 (d, J - 5.7 Hz, 1 H), 8.28 (d. J = 5.7 Hz, IH), 8.85 
(d, J -0.9 Hz, IH), 9.34(brs, lH)ppm; MS (EI): m/z 268 (M+). 

EXAMPLE 813. 1 .4-Bis-(l H-pvrrolo[3.2-c|pvridin-2-vlmcthvl)-Diperazin-2-one. 

30 



carboxvlic acid tcn^butyl ester (100 mg. 0.27 mmoh. f-XAMPM- 8::. ( - iod(vp> rKiin-4-> 1 )-carbaniic 
acid tert-butvl ester (S'^ mt!. 0,?^ mnioh. f-XAMPl F f-^^, l^irt M. Ft-N f 1 10 mL^ 1 .08 mmol). 
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(Ph3P),PdCU ( 1 0 mg, 0.0 1 3 mmol), and Cul ( 1 mg, 0.008 mmol ) in anhydrous DMF (5 mL) is stirred at 
ambient temperature. After 5 h, the reaction mixture is diluted with EtOAc (50 mL) and water (50 mL) 
and the layers are separated. The aqueous layer is extracted twice with EtOAc (25 mL) and the 
combined organic phase is washed with brine, dried over anhydrous Na2S04, filtered and concentrated. 
5 The crude residue is purified by flash silica gel chromatography (CH2CI2 to 10% MeOH CILCU) to 

provide 77 mg (51%) of SC41 as a colorless oil. 'H NMR (300 MHz, CDCI3, --2: 1 mixture of rotamers) 
major rotamer: 6 1.53 (s, 9H), 1.69 (s, 9H), 2,98 (m, 2H), 3.49 (s, 2H), 3.56 (m, 2H), 3.78 (s, 2H), 4.98 
(s, 2H), 6.43 (s, IH), 7.89 (m, IH), 8.09 (m, 2H), 8,34 (m, IH), 8.41 (m, IH), 8.75 (m, IH) ppm; MS 
(ISP loop): m/z 561 (M+H). 

10 

B. 2-[4-( 1 -tert-Butoxvcarbonvl- 1 H-pvrrolor3,2-c]pvridin-2-vlmethvl)-2-oxo-piperazin- 1 -vlmethvU- 
pvrrolor3.2-clpvridine-l-carboxvlic acid tert-butyl ester. 

I,8-Dia2abicyclo[5.4.0]undec-7-ene (42 mg, 0.27 mmol) is added to a suspension containing 2- 
{4-[3-(4-tert-butoxycarbonylamino-pyridin-3-yl)-prop-2-ynyI]-2-oxo-piperazin-l-ylmethy!}-pyrrolo[3,2- 

15 c]pyridine-l-carboxyIic acid tert-butyl ester (SC41, 77 mg, 0.14 mmol) in anhydrous CH3CN (10 mL) 
and the mixture is warmed to 50 °C. After 4 h, the reaction mixture is concentrated to dryness and the 
residue is partitioned between CH.CL (50 mL) and water (50 mL) and the layers are separated. The 
aqueous layer is extracted twice with CH.Cl, (25 mL) and the combined organic phase is washed with 
brine, dried over anhydrous Na.S04, filtered and concentrated to provide 85 mg of SC42 as a crude solid 

20 which is used directly without further purification. NMR (300 MHz, CDCI3) 5 1 .68 (s, 9H), 1 .70 (s, 
9H), 2.91 (m, 2H), 3.41 (s, 2H), 3.49 (m, 2H), 4.26 (s, 2H), 4.95 (d, J = 1.1 Hz, 2H), 6.39 (d, J = 0.7 Hz, 
1 H), 6.68 (d, J - 0.7 Hz, 1 H), 7.86 (m, 1 H), 8.4 1 (m, 1 H), 8.76 ( br s, 1 H), 8.82 (br s, 1 H) ppm; MS (El): 
m/z 561 (M+H). 

25 C. 1 ,4-Bis-(lH-pvrrolo[3.2-c]pvridin-2-vlmethvl)-piDerazin-2-one. 

To a solution containing 2-[4-( 1 -tert-Butoxycarbonyl- 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-2- 
oxo-piperazin-l-ylmethyl]-pyr^olo[3,2-c]pyridine-l-carboxylic acid tert-butyl ester (85 mg, O.Ummol) 
in CHjCU (5 mL) is added TFA (1 mL) at 0 °C and the solution is allowed to slowly warm to ambient 
temperature. After 16 h, the reaction mixture is concentrated to dryness, diluted with water and purified 

30 by reverse-phase HPLC [Buffer A: water w/ 0.1% TFA: Buffer B: CH3CN w/ 0 1% TFA; Gradient: OVo 



(d, J - 6.7 Hz, IH), 9.17 (s. 111), 9.1^) (s. IH), i:.80 (>, 111). !:.96 (s, IH). 14.91 (br s. 211) ppm: MS fion 
spravi: m'z 361 fVI^H). C^a f.ClN,OS MS nr 7: j: 1 ,443 
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EXAMPLE 814. 2-Amino-4-r4-(6-chloro-lH-benzoimidazo[-2-vlmethvl)-2-oxo-piperidin-l-vlmethvl]- 
bcnzonitrile. 

A. n-[3-ben2hvdrvlidene-aminoV4-cvano-benzvll-2-oxo-piperidin-4-vl)-acetic acid ethvl ester : 

Sodium hydride (140 mg, 3.51 mmol) is added to a cooled solution of (2-oxo-piperidin-4-yl)- 
acetic acid ethyl ester (500 mg, 2.70 mmol) in 10 mL of THF. After stirring for forty five minutes, 2- 
{benzhydrylidene-amino)-4-bromomethyl-benzonitrile (1.43 g, 3.82 mmol), EXAMPLE 13, is added, 
and the reaction is left to stir overnight. THF is removed, and the residue is taken up in 250 mL of ethyl 
acetate. Excess sodium hydride is quenched with 5 mL of water, and normal aqueous work-up followed. 
The crude product is chromatographed on silica gel (50% EtOAc/Hexane) to give{ 1 -[3-benzhydrylidene- 
amino)-4-cyano-benzyn-2-oxo-piperidin-4-yl} -acetic acid ethyl ester (732 mg, 57%)as a light yellow 
solid. C3oH,9N303 MS m/z: 480, 482. Anal cald. for C30H29N3O3: C,75.13; H, 6.09; N, 8.76. Found C, 
73.01: H, 6.02; N, 8.46. 

B. ( l-r3-benzhvdrvlidene-amino)-4-cvano-benzvl1-2-oxo-piperidin-4-vU -acetic acid 

To a solution of { l-[3-benzhydrylidene-amino)-4-cyano-benzyl]-2-oxo-piperidin-4-yl}-acetic 
acid ethyl ester (732 mg, 1.53 mmol) in 5 mL of THF is added IN sodium hydroxide (1.53 mi, 1.53 
mmol). After stirring for four hours, the THF is removed and EtOAc (500 mL) is added. The reaction 
mixture is acidified to a pH of 6 and normal aqueous work-up followed. The desired carboxyiic acid (571 
mg, 83% yield) is isolated as a white solid. 

C. N-(2-amino-5-chloro-phenvl)-2-n-[3-(benzhvdrvlidene-aminoV4-cvano-benvn-2-oxo-piperidin-4- 
yll-acetamide 

To a slurry of the { 1 -[3-(benzhydrylidene-amino)-4-cyano-benzyl]-2-oxo-piperidin-4-yl }-acetic 
acid (1% mg. 0.422 mmol) in THF (5 mL) and methylene chloride (3 mL) is added triethylamine (0.09 
ml, 0.633 mmol). The solution is cooled to 0 °C , and IM isopropyl chloroformate in toluene (0.422 mL, 
0.422 mmol) is added. The homogenous mixture is allowed to warm to room temperature, and 4-chloro- 
1,2-phenylene-diamine (150 mg, 1.06 mmol) is added. The reaction is stirred at room temperature 
overnight. The volatile solvents arc removed, and the resulting residue is chromatographed (SiO:,, 



I). 2-(;Benzhvdr-\-lidcnc-aini!uM--^-l4-(6-cloro- 1 M-hen7oimida/ol-2~\ lfricth\ !)---o\t^-pipcridm- 1 - 



\'lmethvl l-bcnzonitrilc 
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The acetamide (200 mg, 0.35 mmol) is dissolved in 2 mL of acetic acid and refluxed for three 
hours. The acetic acid is removed, and the residue taken up in ethyl acetate and washed with saturated 
sodium bicarbonate. Concentration of the solvent afforded 2-(benzhydrylidene-amino)-4-[4-(6-cloro- 
lH-ben7oimidazol-2-ylmethyi)-2-oxo-piperidin-l-ylmethyl}-benzonitrile (200 mg, 100% yield) which is 
5 used without further purification. C34H28CIN5O3 MS m/z:+ 558, 560. 

E. 2-Amino-444-(6-chloro-lH-benzoimidazol-2-vlmethvn-2-oxo-piperidin-l-vlmethvn-benzonitrile 
hydrochloric acid salt 

The above benzonitrile (220 mg, 0.36 mmol) is dissolved in 5 ml of methanol. Hydrochloric 
10 acid is bubbled into the ice-cooled methanol solution followed by three drops of water. After stirring at 
room temperature for one hour, the MeOH is removed. The resulting white solid is titurated with 
EtOAc. After drying under high vacuum, 2-amino-4-[4-(6-chioro-lH-benzoimidazol-2-Ylmethyl)-2-oxo- 
piperidin-l-ylmethyl]-benzonitrile hydrochloric acid salt (145.6 mg, 87% yield) is obtained as a white 
solid. C^H^oClNjO: MS m/z: 394,396. 

15 

EXAMPLE 815. 4-r4-(6-Chloro- 1 H-benzoimidazol-2-vlmethvlV2-oxo-piperidin- 1 -vlmethvll- 
benzamidine 

Hydrochloric acid is bubbled into an ice cooled solution of 4-[4-(6-chloro-lH-benzoimidazol-2- 
ylmethyI)-2-oxo-piperidin-l-yimethyl]-benzonitrile (127 mg, 0.336 mmol) in 10 mL of methanol. The 

20 solution also contained 3a molecular sieves. The reaction is stored at -30 for forty-eight hours. The 
methanol is condensed on the rotovap. Fresh methanol ( 1 5 mL) is added followed by a stream of 
ammonia gas. The reaction is heated to reflux for two and half hours. The reaction mixture is filtered at 
room temperature. Methanol is removed from the mother liquor. The resulting residue is purified by 
reverse phase HPLC (0-50 % ACN/H.O). The product is isolated as a white solid with a melting point of 

25 105-110 "C. C,,lL,ClN,OMSm/z: 396,398. Anal. cald. for C\,I L.CIN.O - 2CT4F3O:: C, 48. 13; H, 
3.88; N,l 1.22. Found: C, 45.05: H, 3.52; N. 9.89. 

EXAMPLE 816. l-(4-Amino-quinazQhn-7-vlmethlvM-(6-chloro- 1 H-benzoimidazol-2-vlmethvl)- 
piperidin-2-one. 

30 To a solution of 2-Amino-4-[4-(6-chioro- 1 H-benzoimidazoL2-ylmethyl)-2-oxo-piperidin- 1- 



removecl on the rcUovap, and the residue is purified by reverse phase MPI (0 - 50% Acetonitrile'l LC) ). 
I'he desired product f 1 10 me. 5:^"-^ vield) is isolated as a white powder with a meitine point of i:S^l": 
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°C . C,,H:,CIN,0 MS m/z: 421,423. Anal, calcd. for C,,H,,CIN,0: C, 48.12; H, 3.57: N, 12.95. Found: 
C, 45.79; H, 3.68; N, 1 1 .94. H NMR (CD3OD) 5: 8.67 (s, 1 H); 8.3 1 (d, 1 H, J = 4.0 Hz); 7.83-7.55 (m, 
5H); 4.93-4.73 (m, 2H); 3.48-3.42 (m, 2H); 3.3 1-3.21 (m, 2H); 2.71-2.58 (m, 2H); 2.43-2.33 (m, IH); 
2.07- 2.01 (m, IH); 1.82 - 1.69 (m, IH). 

5 

EXAMPLE 817. 4-(6-Chloro- 1 H-benzoimidazol-2-vimethvn-l-(2,4-diamino-quinazolin-7-vlmcthvn- 
pipendin-2-one 

2-Amino-4-[4-{6-chloro-lH-benzoimidazol-2-ylmethyl)-2-oxo-piperidin-l-ylmethyl]- 
benzonitrile hydrochloric acid salt (70 mg, 0.15 mmol), EXAMPLE 814, Part E, pyridine (1.0 mL) and 
1 0 freshly made chloroformamide hydrochloride ( 1 50 mg, 1 .33 mmol) are placed in a sealed tube and 

heated to 200 . The resulting mixture is heated for twenty four hours. The crude reaction mixture is 
directly purified by reverse phase HPLC (0-50% ACN/H.O). The product (53 mg, 45% yield) is isolated 
as a tanish solid. C.^H.^CIN^O MS m/z: 436,438. Anal, calcd. for C^.H^XIN^O: C, 43.23; H, 3.24; N, 
12.60. Found: C, 43.16; H, 3.44; N, 13.40. 

15 

EXAMPLE 818. 1 -(4-Amino-2-methvl-quinazolin-7-vlmethlvV4-(6-chloro- 1 H-benzoimidazol-2- 
vlmethvlVpiperidin-2-one. 

A stream of hydrogen chloride gas is bubbled intermittently through an ice-cold mixture of 2- 
amino-4-[4-(6-chloro- 1 H-benzoimidazoI-2-ylmethyl>2-oxo-piperidin- 1 -ylmethyl]-benzonitrile 
20 hydrochloric acid salt (57 mg, 0.123 mmol), EXAMPLE 814, Part E, and acetonitrile (0.03 mL, 0.93 
mmol) in 1.5 mL of dioxane for six hours. The dioxane is removed; the residue is purified by reverse 
phase HPLC (0-40 % ACN/H.O). The desired product (9.5 mg, 12% yield) is isolated as a clear wax. 
C.3H23CIN6O MS m/z ; 435, 437. 

25 The following compounds are prepared using the methods described above. 



Example U 


Name 


m/z [M4-H] 


819 


(3S, 5R)-4-[4-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-3,5-dimethyl- 
2-oxo-piperazin- 1 -ylmcthyl]-benzamidine 


441,443 


820 


(3S,5S)-4-[4-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-3,5-dimethyl- 

, , f 1 CI . 1 ^' . i , . 1 1 : i 1^ I ; 1 v i ; ^ ^ i 1 / . 1 n u v) i 1 1 L 


441,443 


8:: 


( 3R,5S)-4-|4-( 6-C~hloro-bcnzo[blthiopiicii"2-> imethy! 1- ^^.5-tllrTlLn^l^ I- 1 -4 1 . 44,^ 
2-oxo-pir)cra/in- 1 -\ lmcth\ ll-benzamiciinc 
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EXAMPLE 823. 2-f4-(6-Chlorobenzorb1thioDhene-2-sulfonvl)-2-oxopiperazin-l-vn-N-r2-(3H- 
imidazol-4-vl)-ethvl1acetamidc. 

5 A. 4-tert-Butoxvcarbonvlmethvl-3-oxo-piperazine-l-carboxvlic acid benzvl ester. 

To a solution of 3-oxopiperazine-l-carboxylic acid benzyl ester (4.68g, 20mmol) in 20 mL of 
DMF at ) 0°C is added sodium hydride (60%, 880 mg, 22 mmoi). The suspension is stirred at ambient 
temperature for one t-butyl bromoacetate (4.68 g, 24 mmol) is added. The resulting mixture is stirred at 
ambient temperature overnight. After dilution with ethyl acetate (200 mL), the mixture is washed with 
10 brine (3 x 50 mL). The crude residue obtained from concentration of the organic phase is 
chromatographied on silica gel (30% ethyl acetate/Hexane) to give 5.57 g (80%) of 4-tert- 
butoxycarbonylmethyl-3-oxopiperazine-l-carboxylic acid benzyl ester as a white solid. 

B. (2-Qxo-piperazin-l-vnacetic acid tert-butyl ester. 

1 5 4-tert-ButoxycarbonylmethyI-3-oxopiperazine- 1 -carboxylic acid benzyl ester (2.0g, 5.75 mmol ) 

is dissolved in 20 mL of methanol and 2 mL of acetic acid. Palladium (5%) on carbon (100 mg) is 
added, and the reaction mixture is stirred in an atmosphere of hydrogen overnight. The mixture is 
filtered and concentrated. Ethyl acetate is added, and the mixture is neutralized to pH 7 using IN NaOH. 
The organic layer is concentrated to give (2-oxo-piperazin-l-yl)acetic acid tert-butyl ester (1 .22g). 

20 

C. F4-(6-Chlorobenzofb1thiophcne-2-sulfonvl)-2-oxopiDerazine- 1 -yllacetic acid tert-butyl ester. 

To a solution of (2-oxo-piperazin-l-yl)acetic acid tert-butyl ester (1.22 g, 5.7 mmol) in 10 ml of 
methylene chloride is added triethylamine ( I 2 mL, 8.55 mmol) and 6-chlorobenzothiophenesulfonyl 
chloride ( 1 .52 g, 5.7 mmol). The reaction mixture is stirred overnight at ambient temperature. Flash 
25 column chromatography (50 % ethyl acetate / hexane) affords 2.3 g (92%) of [4-(6" 

chlorobcnzofb]thiophene-2-sulfonyl)-2-oxopiperazine-l-yl]acctic acid tert-butyl ester. 

D. r4-(6-Chlorobenzo[h1thiophene-2-sulfonyl)-2-oxopiperazinc-l-vll-acetic acid. 

[4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-o\opiperazine-l-yl]acetic acid tert-butv'l ester (500 
30 mg, 1.13 mmol) is dissolved in 1 mL of trifluoroacelic acid and 3 mL of CH2CI2. The solvents are 



W. 2-! 4-f 6-(^hlort)hcnzo| b jthiopiicnc-:->ult(in\ I )-:-o\opipera/in- ! I j-N -f >H-inudazol-4-\ 1 )- 
cthvljacetamide. 
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To a slurry of [4-(6-chlorobenzo[b]thiophene-2-sulfonyI)-2-oxopipcrazine- 1 -yljacetic acid (47 
mg, 0.12 mmol ) in 2 mL of tetrahydrofuran is added Et3N (0.025 mL, 0.18 mmol). The mixture is 
cooled to 0°C, and IM solution of isopropyl chloroformate in toluene (0.12 mL, 0-12minol) is added. 
The mixture is stirred for fifteen minutes and histamine (13.3 mg, 0.12 mmoi) is added. The mixture is 
5 stirred overnight at room temperature. Reverse phase HPLC (AcCN/H.O/TFA) affords 2-[4-(6- 

Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxopiperazin-l-yl]-N-[2-(3H-imidazol-4-yl)-ethyl]aceiamide 
trifluoroacetic acid salt (17 mg, 25%) as a solid, mp 77-82°C; MS m/z 482 (M+H). 

The followin compounds are prepared from the appropriate starting materials using the method 
10 of EXAMPLE 823. 



Example # 


Name 


m/z [M+H] 


824 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yi]- 
N-pyridin-4-yl-acetamide 


465, 467 


825 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfony 1 )-2-oxo-piperazin- 1 -yi]- 

i>-pyi lUiM- j-y iiiiciiiy i-<n.^ciaiii lut 


479,481 


826 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl )-2-oxo-piperazin- 1 -yl]- 
N-piperidin-4-yl-acetamide 


471,473 


827 


N-(l-Carbamimidoyl-piperidin-4-yi)-2-[4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin- 1 -y l]-acetamide 


513,515 


828 


5-(2-{2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo- 
piperazin- 1 -yl]-acetyiamino}-ethyl)-imidazole- 1 -carboxylic acid 
ethyl ester 


554, 556 


829 


244-(6-Chloro-benzo(b]thiophene-2-suifonyl)-2-oxo-pipcrazm-l-yl]- 
N-pyrimidin-4-yl-acetamide 


466, 468 


830 


2-[4-(6-Chloro-benzo[b]thioph^ne-2-sulfonyt)-2-oxo-piperazin-l-ylJ- 
N-phenyl-acetamide 


464, 466 


831 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]- 
N-(9H-purin-6-yl)-acctamide 


506, 508 


832 


N-(4-Amino-2-methyl-pyrimidin-5-vimethvh-244-f6-ch!oro- 

.v-iniida/.ol- i ^ l-[MopN i i-a^ctainidc 

i 


509. 5n 

1 


834 

1 


j 2-[4-(6-Chloro-bcn/o[b]lhiophcnc-2-sulionvl)-2-o\o-piperazin- i -yl]- 


j496, 498 
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N-[2-( 1 -methyl- 1 H-innidazol-4-yl )-ethyl]-acetamide 




835 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-2-oxo-piperazin-l-yl]- 
N-(2-pyridin-4-yl-ethyI)-acetamide 


493, 495 


836 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-o\o-piperazin-l-yl]- 
N-[2-(3-methyl-3H-imidazol-4-yl)-ethyl]-acetamide 


496, 498 


837 


2-[4-(6-Chloro-benzo[b]thiophene-2-suifonyi)-2-oxo-piperazin-l-yl]- 
N-(2-pyridin-2-yl-ethyr)-acetamide 


493, 495 


838 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]- 
N-(2-pyriuiii-3-yl-cLnyl)-acelainiuc 


493, 495 


o_J ^ 


2-[4-(6-Chioro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-I-yl]- 
N-(2-imidazoi-l-yl-ethyi)-acetamide 


482, 484 


840 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]- 
N-[2-( I -methyl- lH-pyrrol-2-yl)-ethyl]-acetaniide 


495, 497 


841 


2-[4-(6-Chloro-benzo[b]thiophene-2-suifonyi)-2-oxo-piperazin-l-yI]- 
N-[2-(5-methyl- 1 H-imidazol-4-yl)-ethyl]-acetamide 


496, 498 


842 


2-[4-( 6-Chloro-benzo[b]thiophene-2-sulfony I)-2-oxo-piperazin- 1 -y 1]- 
N-(4-dimethylamino[ 1 ,3,5]triazin-2-yl)-acetamide 


510, 512 


843 


2-[4-( 6-Chloro-benzo[b]thiophene-2-suifony I)-2-oxo-piperazin- 1 -yl]- 
N-methyl-N-pyridin-4-yl-acetamide 


479,481 


844 


N-[2-{2-Amino-pyridin-4-yl)-ethyl]-2-[4-(6-chloro- 
benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-acetamide 


508,510 


845 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]- 
N-[2-(4-mcthyl-thiazol-5-yl)-ethylJ-acetamide 


513.515 


846 


2-[4-(6-Chloro-benzo[b]thiophene-2-sultbnyl)-2-oxo-piperazin-l-yl]- 
N-(2-thiazol-4-yl-ethyl)-acetamide 


499, 501 


847 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazm-l-yl]- 
N-(3-guanidino-propyl )-acetamide trifluoroacctic acid salt 


487, 489 


848 


N-<3-Amino-propyl)-2-[4-(6-chloro-benzofb]thiophene-2-sulfonyl)- 
2-oxo-piperazin- 1 -yl]-acctamide 


445,447 


hen7xi|blthiophene-2-suiron\ !)-2-v->\o-pipcrazin- 1-> IJ-acL-tainidc ^ 

1 i _ — - — — - 



wo 99/37304 



PCT/US99/01682 



225 



851 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]- 
N-methyl-N-(2-pyridin-4-yl-ethyl)-acetamide 


507, 509 


852 


2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]- 
N-[2-(2-methylsulfanyl-lH-imidazoi-4-yl)-ethyi]-acetarnide 


528, 530 



EXAMPLE 853. 4-r6-Chloro-benzorb1thiophene-2-sulfonvn-]-f3-(3H-imidazol-4-vlVprQPvn-piperazin- 
2-one- 



5 A. 3-Oxo-4-r3-(3-tritvl-3H-imidazoi-4-vlValivl-piperazine-l-carboxvlic acid benzyl ester. 

3-Oxo-piperazin-l-carboxylic acid benzyl ester (702 mg, 3.0 mmol) is dissolved in 
dimethylformamide (10 mL) and cooled to 0°C . Sodium hydride (60%, 148 mg, 3.7 mmol) is added, 
followed by the addition of 5-(3-chloro-propenyl)-l-trityl-l H-imidazole (473 mg, 1.2 mmol). The 
resulting mixture is left to stir at room temperature overnight. Most of the dimethylformamide is 

1 0 removed on the high vacuum. The reaction mixture is diluted with ethyl acetate (250 mL) and quenched 
with water. The two layers are separated and ethyl acetate (2x 100 mL) is used to extract and dried over 
magnesium sulfate. The residue after filtration and concentration is chromatographed on silica gel (50% 
EtOAc/hexane) to give 3-oxo-4-[3-(3-trityl-3H-imidazoi-4-yi)-allyl-piperazine-l-carboxylic acid benzyl 
ester (360 mg) as the desired product. 

15 

B. 4-r3-(3-tert-Butoxvcarbonvl-3H-imidazQl-4-vn-allvn-3-oxo-piDerazine-l-carboxvl ic acid benzyl 
ester . 

3-Oxo-4-[3-(3-trityl-3H-imidazol-4-yl)-allyl-piperazine-l-carboxylic acid benzyl ester (360 mg, 
0.62 mmol) is stirred vigorously in a 30% solution of trifluoroacetic acid and methylene chloride (10 
20 mL). After stirring for three hours, the trityl group is removed. The volatile solvents are removed in 

vacuo, and the crude product is taken-up in methylene chloride (10 mL). Pyridine (0.5 ml) and Di-tert- 
butyl dicarbonate (176 mg, 0.81 mmol) is added to the solution, and the resulting mixture is left to stir 
overnight. The reaction mixture is condensed and purified by flash column (SiO., 20% EtOAc/Hexane) 
to give 4-|3-(3-tert-butoxycarbonyl-3H-imidazoI-4-yl)-allyl]-3-oxo-piperazine-l-carboxylic acid benzyl 

25 ester (100 mg). 



30 imidazol-4-vl)-all\ll-3-o\o-pipcra7ine-l-carboxy!ic acid ben/\i c^tcr (SO mg, O.t 14 mmol) in 5 mL of 
methanol The rcactuin mixture is left to stir in an atmosphere of hvdroeen overnieht 1 he palladium is 
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filtered off, and the volatile solvents are removed on the rotovap. The crude product (50 mg, 0.1 14 
mmol) is redissolved in methylene chloride (5 mL). Triethylamine (0.06 ml, 0.43 mmol) 6-chloro- 
benzo[b]thiophene-2-sulfonyl chloride (39 mg, 0.1 5 mmol) is added, and the resulting mixture is stirred 
overnight. The crude product is directly purified by flash column (SiO., 30% EtOAc/Hexane) to afford 
5 5-{3-[4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-propyl}-imidazol-l-carboxylic 
acid tert-butyl ester (30 mg). 

D. 4-(6-Chloro-benzofblthiophene-2-sulfonvl)-I-[3-(3H-imidazol-4-vl)-propvl1-piperazin-2-one: 

5-{3-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-propyl}-imidazol-l- 

10 carboxylic acid tert-butyl ester (30 mg, 0.055 mmol) is stirred vigorously in a 30 % solution of 

trifluoroacetic acid and methylene chloride (2 mL). The reaction is complete after stirring for three 
hours. The volatile solvents are removed on the rotovap, and the gummy solid is titurated with ether 
several times to afford 4-(6-chloro-benzo[b]thiophene-2-sulfonyl)- 1 -[3-(3H-imidazol-4-yl)-propyi]- 
piperazin-2-one trifluoroacetic acid salt (30 mg) as a yellow solid. C,8H,9ClNi03S2 (m/z)+: 439, 44 1 . 

15 Anal cald. for C,8H,9CIN403S, - C.HFjO, : C, 43.44; H, 3.65; N, 10.13. Found C, 42.03; H, 3.55; N, 8.26. 



The following compounds are prepared using the methods described above. 



Example U 


Name 


m/z [M+H] 


854 


4-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l- 
ytmethyl]-piperidine- 1 -carboxamidine 


470, 472 
CI pattern 


855 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)- 1 -(3-piperazin- 1 -yl- 
propyl)-piperazin-2-one 


457,459 
CI pattern 


856 


4-<6-Chloro-benzo[b]thiophene-2-sulfonyl )- 1 3-pyridin-4-yl- 
propyl)-piperazin-2-one 


450,452 
CI pattcm 


857 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)- 1 -(4-piperidin-4-y 1- 
butyl)-piperazin-2-one 


470, 472 
CI pattern 


858 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl )- 1 -(2-piperidin-4-y l- 
ethyl)-piperazin-2-one 


442 


859 


4-(6-Chloro-benzo[b]thiophene-2-sulfony!)- l-(3-piperidin-4-yl- 


456 






fi-:r,c[:K>.\ - 


pv ridin-.V \ 1 


)-bcn/\ ! l-pipera7[n-2-(mc. 
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A. 3-Methoxvmethvl-4-[4-(6-methoxv-pvridin-3-vl)-bcn2vn-3-oxo-piperazine- 1 -carboxylic acid benzyl 
ester. 

The title compound is prepared by the method in EXAMPLE 66, Part A, substituting 5-(4- 
bromomethyi-phenyl)-2-methoxy-pyridine for 4-bromomethyl tolynitrile and 2-methoxymethyl- 
5 3oxopiperazin- 1 -carboxylic acid benzyl ester for 3-oxopiperazin- 1 -carboxylic acid benzyl ester. 
MS (ISP) m/z476, (M+H), 

5-Chloro-thiophen-2-vloxv)-acetvn-3-(S)-methoxymethvl- 1 -[ 4-(6-methoxv-pyridin-3-vl)-benzvl1- 
pipera7in-2-one 

10 The title compound is prepared by deprotecling 3-methoxymethyI-4-[4-(6-methoxy-pyridin-3- 

yl)-benzyl]-3-oxo-pipera2ine-l -carboxylic acid benzyl ester as described in EXAMPLE 75, Part C. The 
crude amine is then coupled as described in EXAMPLE 123 with 3-(5-chloro-thiophen-2-yl)-(E)-acrylic 
acid, EXAMPLE 25, MS (ISP) m/z 516, 518, (M+H), CI pattern. 

1 5 The following compounds are prepared according to the method of Example 860. 



Example # 


Name 


m/z [M+H] 


861 


4'-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l- 
ylmethyl]-biphenyI-2-carbonitrile 


522, 524 
CI pattern 


862 


4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(4-chloro-3-hydroxy- 
benzyl)-piperazin-2-one 


471,473 
CI pattern 


863 


l-Benzyl-4-(6-chloro-benzo[b]thiophene-2-suifonyl)-piperazin-2-one 


42K423 
CI pattern 


864 


4-(6-Chloro-benzo[bJthiophene-2-sulfonyl)- 1 -(4-chioro-benzyl)- 
piperajrin-2-one 


455,457 
CI pattern 


865 


4-[(4-Chloro-thiophen-2-yloxy)-acetyl]-3-(S)-meihoxymethyl- 
(6-mcthoxy-pyridin-3-yl)-benzyl]-piperazin-2-one 


516, 518 
CI pattern 


866 


4-[(5-Chloro-thiophen-3-yloxy)-acet>'l]-l-[4-(6-hydroxy-pyridin-3- 
yl)-benzyl]-3-(S)-methoxymethyl-piperazin-2-one 


502, 504 
CI pattern 


867 


4-[(5-Chloro-thiophen-3-yloxv)-acerv'l]-3-(S)-methoxvmethvl- 1 -[4- 


516. 518 




> i }-hcii/> i S }-nicUiox\ nictti \ i-pipera/ii^-^-onc 


L 1 paiiLMii 


869 


4-[3-(5-Chloro-thiophen-2-yi)-{E)-acryioyi]- 1 -[4-{ 6-mctho\y- 


■ 482 
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pyridin-3-yl)-benzyl]-3-(S)-methyl-piperazin-2-one 




870 


4-[3-(5-Chloro-thiophen-2-yI)-(E)-acryloy l]-3-(S )-methyl- 1 -[4-(6- 
oxo- 1 ,6-dihydro-pyridin-3-yl )-benzyl]-pipera2in-2-one 


468 


871 


l-Biphenyl-4-ylmethyi-4-[3-(5-chloro-thiophen-2-yl)-(E)-acryloyl]- 
3(S)-ethy]-6-methyl-piperazin-2-one 




872 


4-[3-(5-Chloro-lhiophen-2-yl )-(E)-acryIoyl]- 1 -[4-(6-hydroxy- 
pyridin-3-yr)-benzyl]-3-(S)-methoxymethyl-piperazin-2-one 


498, 500 
CI pattern 


873 


4-[3-(5-Chloro-thiophen-2-yI )-(E)-acry!oyl]-3-(S )-melhoxymethyl- 1 - 
[4-{6-methoxy-pyridin-3-yl)-benzyI]-piperazin-2-one 


512,514 
CI pattern 



EXAMPLE 874. l-(3-Amino-l H-indazol-6-vlmethvl)-4-(6-chloro-benzorb1thiophen-2-vlmethvn- 
piperazin-2-one. 

5 

A. 2-Amino-4-(2-oxo-piperazin- 1 -vlmethvD-benzonitrile. 

To a solution of 4-(3-Amino-4-cyano-benzyl)-3-oxo-piperazine-l-carboxylic acid benzyl ester 
hydrochloride (4.0 g, lO.Ommol) in CH3OH (45 ml) and CH^CU (10 ml) is added 10% Pd on carbon (0.6 
g). The mixture is stirred under an atmosphere of H2 for 2 hours then is filtered through a pad of celite. 
10 The filtrate is concentrated and the residue purified by column chromatography eluting with 10% 7M 
NH3 in CH3OH / CH2CI2 to yield the title compound ( 1 .62 g, 7.0 mmol). 'H NMR (DMSO,300MHz) 6 
7.34 (d, IH), 6.64 (s, IH), 6.46 (d, IH), 6.04 (bs, 2H), 4.40 (s, 2H), 3.28 (s, 2H), 3.14 (m, 2H), 2.87 (m, 
2H), 2.77 (bs, 1 H). MS (ion spray): m/z 23 1 (M+H )^ 

1 5 B. 2-Amino-4-r4-(6-chloro-bcnzorb1thiophen-2-vlrnethyl)-2-oxo-pipcrazin-] -vlmethvU-benzonitrilc. 

To a cooled solution (0"C) of 2-Amino-4-(2-oxo-pipcrazin- l-ylmethyl)-benzonitrile (0.345 g. 
1 .5 mmol) in DMF (2 ml) is added finely powdered anhydrous K^CO^ (0.3 1 1 g, 2.25 mmol) and allowed 
to stir for 20 minutes. To this mixture is added a solution of 2-bromomethyl-benzo[b]thiophene (0.392 
g, 1.5 mmol) in DMF (3 ml), the cold bath removed and allowed to stir for 2 hours. The reaction mixture 

20 is concentrated under high vacuum and the residue purified by column chromatography eluting with 55% 
EtOAc/ 5% CH,OH/ hexane to yield the title compound (0.477 g, 1.16 mmol) as a white solid. 'H NMR 



1 -( VAmino- ] 1 l-indazol-^^-vimethN I )~4-( 6-chl(>ro-hen/o| b]thiop[KMi-2-\ imethvl j-pipLTa/in-^-ouc 
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To a cooled solution (0" C) of 2-Amino-4-[4-(6-chloro-benzo[b]thiophen-2-yimethyl)-2-oxo- 
piperazin-l-ylmethyl]-benzonitrile (0.365 g, 0-89 mmol) in concentrated HCI (2.1 mi) is added dropwise 
a solution of sodium nitrite (0.068 g, 0.98 mmol) in H,0 (0.2 ml). The reaction mixture is added to a 
cooled solution (0** C) of tin (II) chloride dihydrate (1 .61 7.12 mmol) in concentrated HCI (0.62 ml) 
5 and H,0 (3 ml). The precipitate is collected by vacuum filtration and dried under high vacuum. The 

crude solid is purified by column chromatography eluting with 10% 7M NH3 in CH3OH / CHjCU to yield 
the title compound (0. 1 44 g, 0.34 mmol) as a yellow solid. 'H NMR (DMSO,300MHz) 6 11.35 ( bs, 
IH), 8.05 (d, IH), 7.78 (d, IH), 7.64 (d, IH), 7.37 (m, 2H), 7.08 (s, IH), 6.78 (d, IH), 5.75 (s, IH), 5.40 
(bs, IH), 4.58 (s, 2H), 3.88 (s, 2H), 3.20 (m, 4H), 2.70 (bt, 2H). MS (ion spray): m/z 426 (M+H)". Anal. 
10 cald. for C2,H,oN50SCI;(H,0)o.5: C, 58.6; H, 4.8; N, 16.3. Found C, 58.6; H, 4.7; N, 15.9. M.P.= 246- 
248^C. 



EXAMPLE 875. ]-(3-Amino-l H-indazol-6-vlmethvi)-4-f3-(5-chloro-thiophen-2-vl)l-piperazin-2-one. 

A. 2-Amino-4-|4-r3-(5-chloro-thiophen-2-vl)-allvll-2-oxo-Diperazin-l-vlmethvU-benzonitrile. 

1 5 Using essentially the same procedure as in EXAMPLE 874, Part B using 2-(3-bromo-propenyl)- 

5-chloro-thiophene is obtained the title compound. MS (EI): m/z 386, 388 (M^, CI pattern. 

B. l-(3-Amino-lH-indazol-6-vlmethvn-4-[3-f5-chloro-thiophen-2-vni-piperazin-2-one. 

Using essentially the same procedure as in EXAMPLE 874, Part C there is obtained the title 
20 compound, 'H NMR (DMSO, 300MHz) 5 1 1 .32 (bs, IH), 7.62(d, IH), 7.06(s, IH), 7.02(d, 1H),6.96 
(d, IH), 6.78 (d, IH), 6.67 (d, IH), 5.96 (m, IH), 5.32 (bs, 2H), 4.57 (s, 2H), 3.19 (bt, 2H), 3.12 (m, 4H), 
2.64 (bt, 2H). MS (EI): m/z 401, 403 (M*), CI pattern. Anal. cald. for C.gH.oClN.OS: C, 56.8; H, 5.0; N, 
17.4. Found C. 56.6; H, 4.8; N, 17.2. M.P.- 167-169"C 

25 EXAMPLE 876. t-(3-Amino-lH-indazol-6-vlmethvl)-4-(6-chloro-bcnzofblthiophene-2-sulfonvl)- 
piperazin-2-one 

A. 2-Amino-4-r4-(6-chloro-benzorblthiophene-2-sulfonvn-2-oxo-piperzin-l-vlmethvll-benzonitrile. 
Using essentially the same procedure as in EXAMPLE 874, Part B except using 6-chloro- 
30 benzo[b]thiophene-2-sulfonyl chloride, EXAMPLE 1, is obtained the title compound. MS (ion spray): 



I'smg essentially tiic same procedure as in EX.AMPLF 874, Part C there is obtained the title 
compound, 'H NMR fOMSO. ,^^()OMH/) o 1 1 2^) (s, iH). 8 35 fs. 1 MV 8 1 8 (s. 1 !1V 8 08 fd. 1 HV ^ *^8 
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(m, 2H), 7.05 (s, IH). 6.70 (d, IH), 5.30 (bs, 2H), 4.56 (s, 2H), 3.84 (s, 2H), 3.40 (m, 2H), 3.30 (m, 2H). 
MS (ion spray): m/z 476, 478 (M+H^, CI pattern. Anal. cald. for C.oH.sClNjOjS.: C, 50.5; H, 3.8; N, 
14.7. FoandC, 50.3; H, 3.6; N, 14.5. M.P.=274-276^C. 

5 The following compounds are prepared using the procedures described above. 



Example # 


Name 


m/z 


877 


4-[4-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-2-(S)-methyl-3,6- 
dioxo-piperazin- 1 -ylmethyl]-benzamidine 


441,443 
CI pattern 


878 


4.[4-(6-Chloro-benzo[b]thiophen-2-ylmethyi)-2-(R)-melhyl-3,6- 
dioxo-piperazin-l-ylmethyl]-benzamidine 


441,443 
CI pattern 


879 


3_[4.(6-Chloro-benzo[b]thiophen-2-ylmethyl)-2,5-dioxo-piperazm- 
1 -ylmethylj-benzamidine 


427, 429 
CI pattern 


880 


4.[4.(6-Chloro-benzo[b]thiophen-2-ylmethyl)-2,5-dioxo-piperazm- 
j l-ylmethyl]-benzamidine 


427, 429 
CI pattern 



Inhibition of Factor Xa 



10 The compounds described herein inhibit blood coagulation by virtue of their ability to inhibit the 

penultimate enzyme in the coagulation cascade, controlling the activity of Factor Xa. Both the activity 
of free Factor Xa and Factor Xa assembled in the prothrombinase complex (Factor Xa, Factor Va, 
calcium and phospholipid) are inhibited by compounds of formula 1. The inhibition of the Factor Xa 
activity is obtained by direct complex formation bctAveen the inhibitor and the enzyme and is therefore 

15 independent of the plasma co-factor antithrombin III. Effective inhibition of the Factor Xa activity is 

achieved by administering the compounds either by oral administration, continuous intravenous infusion, 
bolus intravenous administration or any other parenteral route such that it achieves the desired effect of 
preventing the activity of Factor Xa induced formation of thrombin from prothrombin. 

Anticoagulant therapy is indicated for the treatment and prophylaxis of a variety of thrombotic 

20 conditions of both the venous and arterial vasculature. In the arterial system, abnormal thrombus 

formation is primarily associated with arteries of the coronary, cerebral and peripheral vasculature. The 



:5 iruennittcnt claudication and h> pas^ grafting of the coronar\ (CAH(>) or peripheral arteries. Chronic 

'intico:ii-jlnnT Thcr-ipx- rviv niso be henetlcial in r^rcventin<^ the vc'^^el luminal Tiarr(nvm{> (restenosis) that 
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often occurs following P TCA and CABG, and in the maintenance of vascular access patency in long- 
term hemodialysis patients. With respect to the venous vasculature, pathologic thrombus formation 
frequently occurs in the veins of the lower extremities following abdominal, knee and hip surgery (deep 
vein thrombosis, DVT). DVT further predisposes the patient to a higher risk of pulmonary 
thromboembolism. A systemic, disseminated intravascular coagulopathy (DIC) commonly occurs in both 
vascular systems during septic shock, certain viral infections and cancer. This condition is characterized 
by a rapid consumption of coagulation factors and their plasma inhibitors resulting in the formation of 
life-threatening thrombin throughout the microvasculature of several organ systems. The indications 
discussed above include some, but not all, of the possible clinical situations where anticoagulant therapy 
is warranted. Those experienced in this field are well aware of the circumstances requiring either acute or 
chronic prophylactic anticoagulant therapy. 

Accumulated experimental evidence has also reflected that prothrombin activation is only one of 
the biological activities of Factor Xa. EPR-1 (effector cell protease receptor- 1, recognizing Factor Xa), 
is believed to mediate several of the vascular wall interactions by Factor Xa. It has been shown to be 
expressed on human umbilical vein endothelial cells, rat smooth muscle cells and platelets(CR 
McKenzie, et al., Arterioscler Thromb Vase Biol 16 1285-91 (1996); also F Bono, et al., J Cell Physiol 
172 36-43 (1997), AC Nicholson, et aL, J Biol Chem 27i 28407-13 (1996),J.M. Herbert, et al., J Clin 
invest iOi 993-1000 (1998)). This protease-receptor interaction could mediate not only prothrombinase- 
catalyzed thrombin generation, but also diverse cellular functions such as cell proliferation, release of 
PDGF and DNA syntheses. The mitogenic effect of Factor Xa has been reported to be dependent on 
Factor Xa enzymatic activity (F Bono, et al., J Cell Physiol 172 36-43 (1997), J.M. Herbert, et al., J Clin 
Invest 101 993-1000 (1998)). TAP for example inhibited the mitogenesis of human and rat cultured 
vascular smooth muscle cells (F Bono, et al., J Cell Physiol 172 36-43 (1997)). In a study of the rabbit 
carotid artery air-drying injury model, increased EPR-1 expression is detected after vascular injur>'. 
Animals treated with the specific Factor Xa inhibitor, DX-9065a, exhibited less neomtunal proliferation. 
The important regulatory role of Factor Xa in the coagulation process coupled with its mitogenic effects 
points to Factor Xa's involvement in the formation of thrombin at the luminal surface of the vessel wall 
and contribution to the atherothrombotic process and abnormal proliferation of vascular cells resulting in 
restenosis or angiogenesis. 

These compounds may be used alone or in combination with other diagnostic, anticoagulant. 



may rcsuh in ureater antithrombotic or ThroniboUtic ctTicac\ or cfficicncN , The compounds described 
herein mav he administered to treat thrombotic comptications in a variet\ of animals sucii as primates 
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including humans. Inhibition of factor Xa is useful not only in the anticoagulant therapy of individuals 
having thrombotic conditions but is useful whenever inhibition of blood coagulation is required such as 
to prevent coagulation of stored whole blood and to prevent coagulation in other biological samples for 
testing or storage. Thus, any inhibitor of Factor Xa activity can be added to or contacted with any 
medium containing or suspected of containing Factor Xa and in which it is desired that blood coagulation 
be inhibited. 

In addition to their use in anticoagulant therapy, Factor Xa inhibitors may fmd utility in the 
treatment or prevention of other diseases in which the generation of thrombin has been implicated as 
playing a physiologic role. For example, thrombin has been proposed to contribute to the morbidity and 
mortality of such chronic and degenerative diseases as arthritis, cancer, atherosclerosis and Alzheimer's 
disease by virtue of its ability to regulate many different cell types through specific cleavage and 
activation of a cell surface thrombin receptor, mitogenic effects, diverse cellular functions such as cell 
proliferation, for example, abnormal proliferation of vascular cells resulting in restenosis or 
angiogenesis, release of PDGF and DNA syntheses. Inhibition of Factor Xa will effectively block 
thrombin generation and therefore neutralize any physiologic effects of thrombin on various cell types. 

According to a further feature of the invention there is provided a method for the treatment of a 
human or animal patient suffering from, or subject to, a physiological condition which can be 
ameliorated by the administration of an inhibitor of the Factor Xa activity, for example conditions as 
hereinbefore described, which comprises the administration to the patient of a therapeutically effective 
amount of compound of formula I or a composition containing a compound of formula L "Effective 
amount'^ is meant to describe an amount of compound of the present invention effective in inhibiting the 
activity of Factor Xa and thus producing the desired therapeutic effect. 

The present invention also includes within its scope pharmaceutical formulations which 
comprise at least one of the compounds of formula I in association with a pharmaceutically acceptable 
carrier or coating. 

In practice compounds of the present invention may generally be administered parentcrally, 
intravenously, subcutaneously intramuscularly, colonically, nasally, intraperitoneaily, rectally or orally. 

The products according to the invention may be presented in forms permitting administration by 
the most suitable route and the invention also relates to pharmaceutical compositions containing at least 
one product according to the invention which are suitable for use in human or veterinarv' medicine. These 



pills, granules, powders, aqueous solutions suspensions. iii]cctahle solutions, elixirs or s>rups, and can 
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contain one or more agents chosen from the group comprising sweeteners, flavorings, colorings, or 
stabilizers in order to obtain pharmaceutically acceptable preparations. 

The choice of vehicle and the content of active substance in the vehicle are generally determined 
in accordance with the solubility and chemical properties of the product, the particular mode of 
5 administration and the provisions to be observed in pharmaceutical practice. For example, excipients 

such as lactose, sodium citrate, calcium carbonate, dicalcium phosphate and disintegrating agents such as 
starch, alginic acids and certain complex silicates combined with lubricants such as magnesium stearate, 
sodium lauryl sulfate and talc may be used for preparing tablets. To prepare a capsule, it is advantageous 
to use lactose and high molecular weight polyethylene glycols. When aqueous suspensions are used they 

10 can contain emulsifying agents or agents which facilitate suspension. Diluents such as sucrose, ethanol, 
polyethylene glycol, propylene glycol, glycerol and chloroform or mixtures thereof may also be used. 

For parenteral administration, emulsions, suspensions or solutions of the products according to 
the invention in vegetable oil, for example sesame oil, groundnut oil or olive oil, or aqueous-organic 
solutions such as water and propylene glycol, injectable organic esters such as ethyl oleate, as well as 

1 5 sterile aqueous solutions of the pharmaceutically acceptable salts, are used. The solutions of the salts of 
the products according to the invention are especially useful for administration by intramuscular or 
subcutaneous injection. The aqueous solutions, also comprising solutions of the salts in pure distilled 
water, may be used for intravenous administration with the proviso that their pH is suitably adjusted, that 
they are judiciously buffered and rendered isotonic with a sufficient quantity of glucose or sodium 

20 chloride and that they are sterilized by heating, irradiation or microfiltration. 

Suitable compositions containing the compounds of the invention may be prepared by 
conventional means. For example, compounds of the invention may be dissolved or suspended in a 
suitable carrier for use in a nebulizer or a suspension or solution aerosol, or may be absorbed or adsorbed 
onto a suitable solid carrier for use in a dry powder inhaler. 

25 Solid compositions for rectal administration include suppositories formulated in accordance with 

known methods and containing at least one compound of formula I. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of this invention 
may be varied so as to obtain an amount of the active compound(s) that is effective to achieve the desired 
therapeutic response for a particular patient, composition, and mode of administration. The selected 

30 dosage level will depend upon the activity of the particular compound, the route of administration, the 

desired effect is achieved. In the adult, the dcvscs arc gencralK from about 0 Ol to about 100, prcferabi> 
about 0.01 to about 10, me ke b(Hi\' weight per da\ b\ inhalation, from about 0 01 to about 100. 
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preferably 0.1 to 70, more especially 0.5 to 10, mg/kg body weight per day by oral administration, and 
from about 0.01 to about 50, preferably 0.01 to 10, mg/kg body weight per day by intravenous 
administration. In each particular case, the doses will be determined in accordance with the factors 
distinctive to the subject to be treated, such as age, weight, general state of health and other 
5 characteristics which can influence the efficacy of the medicinal product. 

The products according to the invention may be administered as frequently as necessary in order 
to obtain the desired therapeutic effect. Some patients may respond rapidly to a higher or lower dose and 
may fmd much weaker maintenance doses adequate. For other patients, it may be necessary to have 
long-term treatments at the rate of 1 to 4 doses per day, in accordance with the physiological 

10 requirements of each particular patient. Generally, the active product may be administered orally 1 to 4 
times per day. It goes without saying that, for other patients, it will be necessary to prescribe not more 
than one or two doses per day. 

Compounds within the scope of the present invention exhibit marked pharmacological activities 
according to tests described in the literature which tests results are believed to correlate to 

15 pharmacological activity in humans and other mammals. The following pharmacological test results are 
typical characteristics of compounds of the present invention. 

Enzyme Assays: 

20 The ability of the compounds in the present invention to act as inhibitors of factor Xa, thrombin, 

trypsin, tissue-plasminogen activator (t-PA), urokinase-plasminogen activator (u-PA), plasmin and 
activated protein C is evaluated by determining the concentration of inhibitor which resulted in a 50% 
loss in enzyme activity (IC50) using purified enzymes. 

All enzyme assays arc carried out at room temperature in 96-well microliter plates using a final 

25 enzyme concentration of 1 nM. The concentrations of factor Xa and thrombin arc determined by active 
site titration and the concentrations of all other enzymes are based on the protein concentration supplied 
by the manufacturer. Compounds according to the invention are dissolved in DMSO, diluted with their 
respective buffers and assayed at a maximal final DMSO concentration of 1 .25%. Compound dilutions 
are added to wells containing buffer and enzyme and pre-cquilibrated for between 5 and 30 minutes. The 

30 enzyme reactions are initiated by the addition of substrate and the color developed from the hydrolysis of 

i[i a 50"/o reduction ot the control \ clocit\ (IC\^0) The apparent Ki values are then determined aecorthnu 
"^5 to the Chen^-Prusotf equation ('1C\^0 Ki fl WSj/'Kml) a'^sumini: eompetitive inhibition kinetics 
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An additional in vitro assay may be used to evaluate the potency of compounds according to the 
invention in normal human plasma. The activated partial thromboplastin time is a plasma-based clotting 
assay that relies on the in situ generation of factor Xa, its assembly into the prothrombinase complex and 
the subsequent generation of thrombin and fibrin which ultimately yields the formation of a clot as the 
5 assay endpoint. This assay is currently used clinically to monitor the ex vivo effects of the commonly 
used anticoagulant drug heparin as well as direct acting antithrombin agents undergoing clinical 
evaluation. Therefore, activity in this in vitro assay is considered as a surrogate marker for in vivo 
anticoagulant activity. 

10 Human Plasma Based Clotting Assay : 

Activated partial thromboplastin clotting times are determined in duplicate on a MLA Eleclra 
800 instrument. A volume of 100 ml of citrated normal human pooled plasma (George King 
Biomedical) is added to a cuvette containing 100 ml of a compound according to the invention in 
Tris/NaCl buffer (pH 7.5) and placed in the instrument. Following a 3 minute warming period the 

15 instrument automatically adds 100 ml of activated cephaloplastin reagent (Actin, Dade) followed by 100 
ml of 0,035 M CaCl2 to initiate the clotting reaction. Clot formation is determined 
spectrophotometrically and measured in seconds. Compound potency is quantitated as the concentration 
required to double a control clotting time measured with human plasma in the absence of the compound 
according to the invention. 

20 A compound according to the invention may also be evaluated for their in vivo antithrombotic 

efficacy in two well established animal experimental models of acute vascular thrombosis. A rabbit 
model of jugular vein thrombosis and a rat model of carotid artery thrombosis are used to demonstrate 
the antithrombotic activity of these compounds in distinct animal model paradigms of human venous 
thrombosis and arterial thrombosis, respectively. 

25 

Experimental Plazma Protein Binding Assay 

Compounds are dissolved into DMSO to prepare a 10 mM stock. Serial dilutions of 
compounds are made in a buffer containing 0.05M Tris, 0.1 5M NaCL 0.1% PEG-8000, PH 7.5. 
Human FXa and the substrate. Spectroz>'me FXa, are prepared in the aforementioned buffer 
^0 containini! human Albumin and fihrinoeen at 4^ mp^'ml and 2 ^ me ml. rcsncctivclv The FX:i 

dilutions arc addcti to ihc ucUs contaniiniz buffer and f-Xa ana pre incubated t^^r ?U in mutes. 1 he 
en/yme reactions are initiated by the addition of substrate, Spectro/.yme FXa. and the color 



wo 99/37304 



PCT/US99/01682 



236 

developed from the release of p-nitroanilide from each chromogcnic substrate is monitored 
continuously for 5 minutes at 405 nm on a Thermomax microtiter plate reader(Molecular 
Devices, Sunnyvale, CA.). In the final reaction mixture, the concentration of albumin and 
fibeinogen is 3mg/ml and 2 mg/ml, respectively. Under the experimental conditions, less than 
5 1 0% of the substrate is consumed in all assays. The initial velocities measured are used to 

determine the amount of inhibitor required to diminish 50% of the control velocity and defined 
as IC50 of the inhibitor. Assuming the kinetic mechanisms are competitive inhibition, the 
apparent Ki values are then calculated according to the Cheng-Prusoff equation , Ki = ]C^q/{\ + 
[S]/Km) 

10 

Experimental In Vivo Rabbit Venous Thrombosis Model: 

This is a well characterized model of fibrin rich venous thrombosis that is validated in the 
literature and shown to be sensitive to several anticoagulant drugs including heparin (Antithrombotic 
Effect of Recombinant Truncated Tissue Factor Pathway Inhibitor (TFPl 1-161) in Experimental Venous 
15 Thrombosis-a Comparison with Low Molecular Weight Heparin, J. Hoist, B, Lindblad, D. Bergqvist, O. 
Nordfang, P.O. Ostergaard, J.G.L. Petersen, G. Nielsen and U. Hedner. Thrombosis and Haemostasis, 71, 
214-219 (1994). The purpose of utilizing this model is to evaluate the ability of compounds to prevent 
the formation of venous thrombi (clots) in vivo generated at a site of injury and partial stasis in the 
jugular vein, 

20 Male and female New Zealand white rabbits weighing 1 .5-2 kg are anesthetized with 35 mg/kg 

of ketamine and 5 mg/kg xylazine in a volume of 1 ml/kg (i.m.). The right jugular vein is cannulated for 
infusion of anesthetic (ketamine/xyiazine 17/2.5 mg/kg/hr at a rate of approximately 0.5 ml/hr) and 
administration of test substances. The right carotid artery is cannulated for recording arterial blood 
pressure and collecting blood samples. Body temperature is mamtained at 39'C with a GAYMAR T- 

25 PUMP. The left external jugular vein is isolated and all side branches along an exposed 2-3 cm of vessel 
are tied off The internal jugular vein is cannulated, just above the bifurcation of the common jugular, 
and the tip of the cannula is advanced just proximal to the common jugular vein. A 1 cm segment of the 
vein is isolated with non-traumatic vascular clamps and a relative stenosis is formed by tying a ligature 
around the vein with an 18G needle just below the distal most clamp. This creates a region of reduced 



of the segment, tluis providing a thromhogeiiic surtacc tor initiating clot ronnation. After 5 minutes the 
\V-1 IS withdrawn from the setiment. and the segment is atzam ecntiv rinsed with saline 2-3 times. The 
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vascular clamps are then removed, restoring blood flow through this portion of the vessel. Clot 
formation is allowed to form and grow for 30 minutes after which the vein is cut just below the stenotic 
ligature and inspected for blood flow (the absence of blood flow is recorded as complete occlusion). The 
entire isolated segment of vein is then ligated and the formed clot is removed and weighed (wet weight). 
5 The effect of test agents on final clot weights is used as the primary end point. Animals are maintained 
for an additional thirty minutes to obtain a final pharmacodynamic measure of anticoagulation. Drug 
administration is initiated 15 minutes prior to vascular injury with W-1 and continued through the period 
of clot formation and maturation. Three blood samples (3 ml ea.) are obtained for evaluation of 
hemostatic parameters: one just prior to administration of W-1; a second 30 minutes after removal of the 
1 0 vascular clamps and a third at the termination of the experiment. Antithrombotic efficacy is expressed as 
a reduction in the final clot weight in preparations treated with a compound according to the invention 
relative to vehicle treated control animals. 

Experimental In Vivo Rat Arterial Thrombosis Model: 

15 The antithrombotic efficacy of factor Xa inhibitors against platelet-rich arterial thrombosis may 

be evaluated using a well characterized rat carotid artery FeCl2-induced thrombosis model (Superior 
Activity of a Thromboxane Receptor Antagonist as Compared with Aspirin in Rat Models of Arterial and 
Venous Thrombosis, W.A. Schumacher, C.L. Heran, T.E. Steinbacher, S. Youssef and M.L. Ogletree. 
Journal of Cardiovascular Pharmacologv , 22, 526-533 (1993); Rat Model of Arterial Thrombosis 

20 Induced by Ferric Chloride, K.D. Kurtz, B.W. Main, and G.E. Sandusky. Thrombosis Research, 60, 

269-280 (1990); The Effect of Thrombin inhibition in a Rat Arterial Thrombosis Model, R.J. Broersma, 
L.W. Kutcher and E.F. Heminger. Thrombosis Research 64, 405-4 1 2 ( 1 99 1 ). This model is widely used 
to evaluate the antithrombotic potential of a variety of agents including heparin and the direct acting 
thrombin inhibitors. 

25 Sprague Dawley rats weighing 375-450 g are anesthetized with sodium pentobarbital (50 mg/kg 

i.p.). Upon reaching an acceptable level of anesthesia, the ventral surface of the neck is shaved and 
prepared for aseptic surgerv . Electrocardiogram electrodes are connected and lead II is monitored 
throughout the experiment. The right femoral vein and artery are cannulated with PE-50 tubing for 
administration of a compound according to the invention and for obtaining blood .samples and 

30 monitoring blood pressure, respectively. A midline incision is made in the ventral surface of the neck. 



Distal to the probe a 4\4 mm strip ot paratllm is placed under the vessel to isolate it from the 
snrrtnindinu muscle bed After hnselinr flow nu-a^'irements -^^t- 'Twi-.- "i ^x"^ r-nn st-ip c^f fl'*er p.'ipf^ 
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previously saturated in 35% FeCl2 is placed on top of the vessel downstream from the probe for ten 
minutes and then removed. The FeCl2 is thought to diffuse into the underlying segment of artery and 
cause deendothelialization resulting in acute thrombus formation. Following application of the FeCl2- 
soaked filter paper, blood pressure, carotid artery blood flow and heart rate are monitored for an 
5 observation period of 60 minutes. Following occlusion of the vessel (defined as the attainment of zero 
blood flow), or 60 minutes after filter paper application if patency is maintained, the artery is ligated 
proximal and distal to the area of injury and the vessel is excised. The thrombus is removed and weighed 
immediately and recorded as the primary end point of the study. 

Following surgical instrumentation a control blood sample (Bl) is drawn. All blood samples are 

10 collected from the arterial catheter and mixed with sodium citrate to prevent clotting. After each blood 
sample, the catheter is flushed with 0.5 ml of 0.9% saline. A compound according to the invention is 
administered intravenously (i.v.) starting 5 minutes prior to FeCl2 application. The time between FeCl2 
application and the time at which carotid blood flow reached zero is recorded as time to occlusion 
(TTO). For vessels that did not occlude within 60 minutes, TTO is assigned a value of 60 minutes. Five 

1 5 minutes after application of FeCl2, a second blood sample is drawn (B2). After 1 0 minutes of FeCl2 

exposure, the filter paper is removed from the vessel and the animal is monitored for the remainder of the 
experiment. Upon reaching zero blood fiow blood a third blood sample is drawn (83) and the clot is 
removed and weighed. Template bleeding time measurements are performed on the forelimb toe pads at 
the same time that blood samples are obtained. Coagulation profiles consisting of activated partial 

20 thromboplastin time (APTT) and prothrombin time (PT) are performed on all blood samples. In some 
instances a compound according to the invention may be administered orally. Rats are restrained 
manually using standard techniques and compounds are administered by intragastric gavage using a 18 
gauge curved dosing needle (volume of 5 mi/kg). Fifteen minutes after intragastric dosing, the animal is 
anesthetized and instrumented as described previously. Experiments are then performed according to the 

25 protocol described above. 

Experimental Canine intravenous and intragastric dosing experiments. 

Beagle dogs (9- 1 3 kg) of either sex are used to evaluate the pharmacodynamic effect of 
compounds of this invention after intravenous and intragastric dosing. Blood samples for these 
30 experiments are obtained via venipuncture of the cephalic vein. After discardinc the first 0.5 ml of blood 

■ i i ar Jill L iivj uiVl {;.:- oi ti.vHKii :a iiiAWiWd liic ^anipiL a;;c^:,> ^hilicil pki>ii^ ^nmiiucs 
containing 0. i ml trisodiuin citrate. 
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For the intravenous experiments, compounds are administered in the cephalic vein in the 
forelimb contralateral to that used for blood sampling. Compounds are dissolved in saline (0.5 ml/kg 
body weight) and administered as an i.v. bolus. Post-dosing blood samples are obtained at specific time 
points after dosing. 

5 For the intragastric experiments. Compounds (in 0.5% methyl cellulose and 1 % polysorbate-80, 

1 ml/kg dosing volume) are administered via an intragastric feeding tube. A pre-dosing control blood 
sample is obtained as above and post-dosing samples are obtained at specific time points after dosing. 

Coagulation times. Platelet-poor plasma is used for determination of activated partial 
thromboplastin time (APTT) and prothrombin time (PT), which are measured using a Microsample 

(g) 

10 Coagulation Analyzer (MCA210, Bio Data Corp, Horsham, PA) and Dade reagents (Thromboplastin-C 

(K) 

Plus and Actin FS Activated PTT reagent, Baxter Diagnostics, Inc., Deerfield, IL). 

Ex vivo inhibition of Factor Xa. F^actor-Xa inhibitory activity is analyzed by chromogenic 
methods using reagents (bovine factor Xa and spectrozyme Xa) supplied by American Diagnostica 
(Greenwich, CT). The rate of change of optical density (Vmax, 405 nm) is measured using a 
15 SPECTRAmax microliter plate spectrophotometer and Softmax Pro software (Molecular Devices Corp., 
Sunnyvale, CA). Inhibition of Xa activity is determined as follows: percent inhibition of Xa activity = 1- 
(Vmax of sample with inhibitor/Vmax of the pre-drug control sample) X 100. 

One skilled in the art will readily appreciate that the present invention is well adapted to carry 
20 out the objects of the invention and obtain the ends and advantages mentioned, as well as those inherent 
therein. The compounds, compositions and methods described herein are presented as representative of 
the preferred embodiments, or intended to be exemplary and not intended as limitations on the scope of 
the present invention. 
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We Claim 



1. 



A compound of formula 




R2 




5 



or a pharmaceutically acceptable salt thereof, pharmaceutical ly acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof 



10 

Gt and G. are L,-Cyi or L^-Cyj, provided that when R, and R„ or R4 and R^, taken together form O or S, 
then G, is L.-Cy^ and G^ is Lj-Cy,, or when R7 and R^a or R3 and Rj^ taken together form O or S, then G, 
is Lj-Cy, and G^ is L^-Cyj; 

15 Cy, and Cy. are independently selected from optionally substituted aryL optionally substituted 

heteroaryl, optionally substituted cycloalkyl, optionally substituted cycloalkenyl, optionally substituted 
heterocyclyK optionally substituted heterocyclenyl, optionally substituted fused arylcycloalkyl, 
optionally substituted fused aryicycloalkenyl, optionally substituted fused arylheterocyclyl, optionally 
substituted fused arylheterocycienyl, optionally substituted fused hetcroarylcycloaikyl, optionally 

20 substituted fused heteroar>'lcycloaiken>l, optionally substituted fused heteroaryiheterocyclyi and 
optionally substituted fused heteroarylheterocyclenyl; 



L, is O, NR., -S(0)p-, -S(0)pNR.-, -C(X)Y- or -L^-Q-L^-Q'-L^-, 
25 Li and are independently absent, optionally substituted alkylene, optionally substituted alkcnylcnc or 



wherein 



30 



a)kMi\ iene: 
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Q and Q' are independently absent, O, S, NR5, -S(OV, -S(0)pNR5- or -C(X)Ys 
A isCHorN; 

5 R,, R,„ R,, R.3, R3, R33, R, and R.,, are independently selected from hydrogen, carboxy, alkoxycarbonyU 
Y'Y'NCO, optionally substituted alkyl, optionally substituted aryl, optionally substituted aralkyl, 
optionally substituted heteroaryl and optionally substituted heteroaralkyl, or R, and Rj,, R2 and Rj^, R3 
and R3a, or R^ and Rj, taken together fonn O or S; 

10 m and n are independently 0, 1 or 2, provided that m and n are not both 0 and further provided that when 
R, and R,, taken together form O or S, n is 1 and when R4 and R^^ taken together form O or S, m is 1; 

L2 is absent or a group of formula 

Rg 

15 Rs Rio 

R5 is hydrogen, optionally substituted alkyl, optionally substituted araikyl, optionally substituted 
heteroaralkyl, R60(CH2)v-, R602C(CH2)x->Y^ Y^NC(0)(CH2)x-. or Y V^N(CH2)v-; 

20 

R6 is hydrogen, optionally substituted alkyl, optionally substituted aralkyl or optionally substituted 
hctcroaralkyl; 

Y^ and Y*^ are independently hydrogen, optionally substituted alkyl, optionally substituted aryl, 

1 2 

25 optionally substituted aralkyl or optionally substituted hctcroaralkyl, or Y and Y" taken together with 

1 ^ 

the N through which Y and Y" are linked form a monocyclic hcterocyclyl; 

^^[:>tionail\ substituted hctert>:iralk\ 1. pro\ idcd tliat ^mio ot and R,. or one ot R., and R,, i:. h\-drt>\> 
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or alkoxy, and further provided when R„ R^, Ro and R,o is hydroxy or aikoxy, then the hydroxy or aikoxy 
is not a substituted to a N\ O or S in Z; 

X is O or S; 

Y is absent or is selected from O, S and NR^; 

Z is absent or is selected from optionally substituted lower alkenylene, optionally substituted lower 
alkynylene, O, S(0)p, NR5, -NR^CCO)- and -C(0)NR5-; 

x is 1, 2, 3 or 4; 

V is 2, 3 or 4; 

p is 1 or 2; and 

q and r are independently 0, 1 , 2 or 3, provided that q and r are not both 0; 

2. A compound according to claim 1 wherein Cy. contains at least one nitrogen atom and when Cy^ 
is optionally substituted aryl, optionally substituted cycloalkyt, optionally substituted cycloalkenyl, 
optionally substituted fused phenylcycloalkyi or optionally substituted fused phenylcycloalkenyl, then 
said nitrogen atom is a basic nitrogen atom. 

3. A compound according to claim 1 wherein Z is absent or is selected from O, S{0\, and NR.: 

4. A compound according to claim 3 wherein m is 1 ; and n is I . 

5. A compound according to claim 4 wherein A is N. 

6. A compound according to claim 5 wherein R, and R,, taken together are O: and R,, R^,, R., R.,, 



R, arc hvdroLZL'ii: and R ,^ is optional I v siihstilutcd alk\l 
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8. A compound according to claim 5 wherein R3 and R^, taken together are O; R,, R,3, R: and R4 are 
hydrogen; and R,, and R4a are optionally substituted alkyl. 



9. 



A compound according to claim 5 wherein R3 and R3, taken together are O; R,, R,, R., and R4 are 



5 hydrogen; and R,3 and R43 are optionally substituted alkyl. 

10. A compound according to claim 5 wherein R3 and Rj^ taken together are O; R,, R> R:^, R4 and 
R4. are hydrogen; and R,, is carboxy, alkoxycarbonyl, Y'Y^NCO or optionally substituted alkyl. 

10 11. A compound according to claim 5 wherein R, and R,, taken together are O; and R,, Ri,, R2, R4 
and R4, are hydrogen; and R.;. is carboxy, alkoxycarbonyl, Y'Y^CO or optionally substituted alkyl. 

12. A compound according to claim 5 wherein L, is -S(0)p-, -C(X)Y- or -L3-0-L4-Q'-L5-. 

15 13. A compound according to claim 5 wherein Cy , is optionally substituted ary I or optionally 
substituted heteroaryl. 

14. A compound according to claim 5 wherein L. is alkylene of one to three carbon atoms. 
20 15- A compound according to claim 14 wherein L. is -CH,-. 

16. A compound according to claim 5 wherein is a group of formula 




8 



10 



25 



wherein Z is NR5; q is 2; r is 0; R5 is hydrogen or optionally substituted alkyl; and R^ and Rg are 



hydrogen. 



substituted tictcroarN'l 
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19. A compound according to claim 5 wherein L, is -SCO),-. 

20. A compound according to claim 5 wherein L, is -C(X)Y-; X is O; and Y is NH. 

5 21. A compound according to claim 5 wherein L, is -L3-Q-L4-Q'-L5-; Q is -S(0)7- or -C(0)s and L4 
is optionally substituted alkenylene. 

22. A compound according to claim 5 wherein Li is -L3-Q-L4-Q'-L5-; and L4 is optionally 
substituted alkylene. 

10 

23. A compound according to claim 5 wherein L, is -L3-Q-L4-Q'-L5-; Q is -C(0)-; Q' is O; and L4 
is optionally substituted alkylene. 

24. A compound according to claim 5 wherein L, is -L3-Q-L4-Q'-L5-; L3 is optionally substituted 
15 alkylene; and L4 is optionally substituted alkenylene. 

25. A compound according to claim 5 wherein Cy, is optionally substituted phenyl, optionally 
substituted thienyl, optionally substituted benzothienyl, optionally substituted isoquinolinyl, optionally 
substituted indolyl, optionally substituted thienopyridyl, optionally substituted furanyl, optionally 

20 substituted pyridyl, or optionally substituted benzimidazolyl. 

26. A compound according to claim 5 wherein Cy2 is optionally substituted phenyl, optionally 
substituted pyridyl, optionally substituted imidazolyl, optionally substituted quinolinyl, optionally 
substituted isoquinolinyl. optionally substituted quinazolinyl, optionally substituted cinnolinyl, 

25 optionally substituted azaindolyl, or optionally substituted thienopyridyl. 

27. A compound according to claim 1 wherein Z is -NR5C(0)- and -C(0)NR5-. 

28. A compound according to claim 27 wherein m is 1 ; and nisi. 

30 



Kj and R;, arc h\ drogcn. 
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31. A compound according to claim 29 wherein R3 and R3, taken together are O; R,, R,a, R^, R2a and 
R4 are hydrogen; and R43 is optionally substituted alkyl. 

32. A compound according to claim 29 wherein R3 and Kj^ taken together are O; R,, Ri^, R^ and R4 
5 are hydrogen; and R2a and R^^ are optionally substituted alkyl. 

33. A compound according to claim 29 wherein R3 and R3, taken together are O; R„ R., R., and R4 
are hydrogen; and Rj^ and R4a are optionally substituted alkyL 

10 34. A compound according to claim 29 wherein R3 and Kj^ taken together are O; R,, R,, R3,, R, and 
R4J are hydrogen; and Rj^ is carboxy, alkoxycarbonyi or optionally substituted alkyl. 

35. A compound according to claim 29 wherein R3 and R33 taken together are O; and R,, R,,, Rj, R4 
and R^3 are hydrogen; and R^a is carboxy, alkoxycarbonyl or optionally substituted alkyl. 



15 



20 



36. A compound according to claim 29 wherein L, is -S(0)p-, -C(X)Y- or-L3-0-L4-Q'-L5-. 

37. A compound according to claim 29 wherein Cy, is optionally substituted aryl or optionally 
substituted heteroaryl. 

38. A compound according to claim 29 wherein R;, R7, Rg, R9 and R]o are hydrogen. 

39. A compound according to claim 29 wherein Cy^ is optionally substituted ary l or optionally 
substituted heteroarv'l. 



2!) 



40. A compound according to claim 2^ wherein L, is -S(0)2-. 

41 . A compound according to claim 29 wherein Li is -C(X)Y-; X is O; and Y is NH. 

30 42. A compound according to claim 2*-> vvherem L, is -L3-0-L^-0'-L5-; Q is -S(0).- or -C(0)-; and 



35 



^ubslilulcd alk\ lcne. 
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44. A compound according to claim 29 wherein L, is-L3-Q-L4-Q'-L5-; Q is -C(0)-; is O; and L4 
is optionally substituted alkylene. 

45. A compound according to claim 29 wherein L, is-L3-Q-L4-Q'-L5-; is optionally substituted 
5 alkylene; and L4 is optionally substituted alkenylene. 

46. A compound according to claim 29 wherein Cy, is optionally substituted phenyl, optionally 
substituted thienyl, optionally substituted benzothienyl, optionally substituted isoquinolinyi, optionally 
substituted indoiyi, optionally substituted thienopyridyl, optionally substituted furanyl, optionally 

10 substituted pyridyl, or optionally substituted benzimidazoIyL 

47- A compound according to claim 29 wherein Cy-j is optionally substituted phenyl, optionally 
substituted pyridyl, optionally substituted imidazolyl, optionally substituted quinolinyl, optionally 
substituted isoquinolinyl, optionally substituted quinazolinyl, optionally substituted cinnoHnyl, 
1 5 optionally substituted azaindolyl, or optionally substituted thienopyridyl. 

48. A pharmaceutical composition comprising a pharmaceutically acceptable amount of the 
compound according to claim 1 and a pharmaceutically acceptable carrier. 

49. A method for treating a patient suffering from a physiological condition capable of being 
modulated by inhibiting activity of Factor Xa comprising administering to said patient a 
pharmaceutically effective amount of the compound according to claim 1. 

50. A compound selected from 
4-[4-< 6-ChIorobenzo[b]thiophene-2-sulfonyl)-2-o\o-piperazine- 1 -ylmcthyl]benzamidine, 
4-f4-(4-Mcthoxy-bcnzcnesulfonyl)-2-oxo-piperazin- 1 -v lnicthyl]-bcnzamidine, 
4-[4-( 5-Chloro-thieno[3,2-b]pyridine-2-suIfonyl)-2-o\o-piperazin- l-ylmethyl]-benzamidine, 
4-[4-(6-Chloro-thieno[2,3-b]pyridine-2-sulfonyl)-2-oxo-pipera7in- 1 -ylmethyl]-benzamidine. 
4-[2-Oxo-4-(thieno[2,3-c]pyridine-2-sulfonyl)-piperazin- l-ylmethyl]-benzamidine, 
4-[4-{7"Chloro-thienof2,3-c]pyridine-2-sulfonyl)-2-oxo-piperazin- l-ylmethyl]-ben7amidine, 
4-[4-0'-Chloro-[2,2'lbithiophenyl-5-su]fonyl)-2-oxo-piperazin- !-ylmethyl]-benzamidine, 

4- Anil no- ^-[4-( (')-cliloro-bcn7.o[h]thiophcnc-2-suiron\ 1 )-2'v>\o-pipera7in- 1 -\ Imethyl ]- 
ocnzamidme. 



25 
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3-[2-Oxo-4-(toluene-4-sulfonyl)-piperazin-l-yimethyi]-benzamidine, 
3-[4-(6-FIuoro-benzo[b]thiophene-2-suIfonyl)-2-oxo-piperazin-l-ylmethyl]-benzamidine, 
3-[4-(4-Chioro-benzo[b]thiophene-2-sulfonyi )-2-oxo-piperazin- 1 -ylmethyl]-benzamidine, 
3-[4-( 5-Chloro-benzo[b]thiophene-2-suifonyI )-2-oxo-piperazin- 1 -ylmethyl]-benzamidine, 
3-[4-( 6-Methoxy-naphthaiene-2-sulfonyl)-2-oxo-piperazin- 1 -y lmethyl]-benzamidine, 
3-{4-[5-(5-Nitro-pyridine-2-sulfonyl)-thiophene-2-sulfonyl]-2-oxo-piperazin- l-ylmethyl}- 
benzamidine, 

3-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl )-2-oxo-piperazin- 1 -ylmethyl]- benzamidine, 
3- {4-[2-{3-Chloro-phenyl)-ethenesulfony i]-2-oxo-piperazin- 1 -ylmethyl } - benzam idine, 
3-[2-Oxo-4-{4-phenylazo-benzenesulfonyl )-piperazin- 1 -ylmethylj-benzamidine, 

3- [4-( Benzo[b]thiophene-2-sulfony l)-2-oxo-piperazin- 1 -ylmethyl]- benzamidine, 

4- [4-(6-Chloro- 1 H-ben2oimidazoI-2-ylmethyl)-2-oxo-piperazin- 1 -ylmethylj-benzamidine, 
4- {4-[3-(5-Chloro-thiophen-2-yl)-(E)-acryloyl]-2-oxopiperazin- 1 -ylmethyl} benzamidine, 
3- {4-[3-( 5-Chioro-thiophen-2-yl)-(E)-acry loy l]-2-oxopiperazin- 1 -ylmethyl } benzamidine, 

3- [4-(6-Chloro-lH-benzoimidazoI-2-ylmethyl)-2-oxo-piperazin-l -ylmethylj-benzamidine, 
l-(2-Aminoquinolin-6-ylmethyl)-4-(5'-chloro-[2,2']bithiophenyl-5-sulfonyl)pipera2in-2-one, 

6- [4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxopiperazin- 1 -ylmethyl]- 1 H-quinolin-2-one, 

4- (6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-thieno[2,3-c]pyridin-3-ylmethyl-piperazin-2-one, 
I-(2-Amino-quinoxalin-6-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyl )-l-thieno[2,3-c]pyridin-2-ylmethyl-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyt)-l-thieno[3,2-c]pyridin-2-ylmethyl-piperazin-2-one, 
l-(2-Amino-quinolin-6-ylmethyl)-4-(6-chloro-thieno[2.3-b]pyridine-2-sulfonyl)-piperazin-2- 

one, 

4-( 6-Chioro-ben7o[b]thiophene-2-suifonyl )- 1 -{ 1 -hydroxy-isoquinoIin-6-ylmethyl)-pipera7in-2- 

onc, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyI)- 1-( I -chloro-isoquinolin-6-ylmethyl)-piperazin-2- 

one, 

7- [4-(6-Chloro-benzo[b]thiophene-2-sulfony l)-2-oxo-piperazin- 1 -ylmethy lj-2f 1-isoquinolin- 1 - 

one, 

4-(6-Chloro-ben/o[b]thiophene-2-sulfonyl)- !-( 1 -chloro-isoquinolin-7-ylmethyl)-piperazin-2- 



{)-<.' h loro- bonzo [ b]ihK>phcnL'-2-sulfon\ \ )-\-{ 2-chlorn-quinoiin-(>-vlrnctli\ I )-pipcra/in-2-onc, 
4-(ti-Chloro-bcnzo[b]thiophenc-2-sulfcnn ! i- ] -quinoiiii-6-\ irnethv l-pipcra/in-2-()ne. 
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7-[4-(6-ChIoro-bcnzo[b]thiophene-2-sulfony l)-2-oxo-piperazin- 1 -ylmethyl]- 1 H-quinolin-2-one, 
l-(2-Amino-quinoiin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyI)-piperazin-2-one, 
l-(4-Amino-thieno[3,2-c]pyridin-2-ylmethyl)-4-(6-chIoro-benzo[b]thiophene-2-sulfonyi)- 
piperazin-2-one, 

5 4-(6-Chloro-benzo[b]thiophene-2-sulfonyl )-l-( l,2,3,4-tetrahydro-isoquinoiin-6-ylmelhyl)- 

piperazin-2-one, 

4-(6-Chioro-benzo[b]thiophene-2-sulfonyI)-l-isoquinolin-6-ylmethyl-piperazin-2-one, 

i-(2-Amino-quinoiin-6-yimethyl)-4-{6-chloro-benzo[b]thiophene-2-suIfonyi)-piperazin-2-one, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(decahydro-isoquinoIin-6-ylmethyI)-pipera2in-2- 

10 one, 

l-( l-Amino-isoquinolin-6-ylmethyl )-4-(6-chloro-benzo[b]thiophene-2-sulfonyi)-piperazin-2- 

one, 

4-(6-Chloro-bcnzo[b]thiophene-2-suifonyl)-l-(decahydro-isoquinolin-7-ylmethyl)-pipera2:in-2- 

one, 

15 l-( 1 -Amino-isoquinolin-7-yImethyl )-4-(6-chIoro-benzo[b]thiophene-2-sulfonyl)-pipera2in-2- 

one, 

l-(4-Amino-thieno[3,2-c]pyridin-3-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)- 
piperazin-2-one, 

(+/-)-[ 1 -(6-Chloro-benzo[b]thiophene-2-sulfonyl )-3-oxo-4-thieno[3,2-c]pyndin-2-ylmethyl- 
20 pipera2in-2-yl]-acetic acid, 

(+/-)-[ l-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-3-oxo-4-thieno[2,3-c]pyridin-2-ylmethyl- 
piperazin-2-yl]-acetic acid, 

l-{ l-Amino-isoquinolin-6-ylmelhyl)-4-[3-(5-chloro-thiophen-2-yl)-(E)-acryloyI]-3-(S)- 
methoxymethyl-piperazin-2-one, 
25 l-( l-Amino-isoquinoIin-6-yitncthyl )-4-[(5-chioro-ihioplicn-2-yioxy)-acetyl]-3-( S)- 

methoxymcthyi-piperazin-2-one, 

(3S)-l-(7-Chloro-isoquinolin-3-ylmethyl)-4-[(5-chioro-thiophen-2-yloxy)-acetyl]-3- 
methoxymethyl-piperazin-2-one, 

(3S)-l-(7-Chioro-isoquinolin-3-ylmethyi)-4-[3-(5-chloro-thiophen-2-yI)-(n)-acr\'loyl]-3- 
30 methoxynicthyl-piperazin-2-one. 



1 -{ 2-Anuno(.]Liinolin-^-> lrTictii\ ! )-4-( 4-[netiio\> benzyl )pipera7in-2-(>nc. 
35 l-i2-AminoquinoIin-6-ylmcT[u ] )-4-(i-cti!ort>bcnzof bjthiophen- 2 -yl methyl )pipcrazin-2-oiie. 
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1 -(2-Aminoquinolin-6-ylmethyl )-4-(5-methoxy- 1 H-benzoimidazol-2-yIrnethyl)piperazin-2-one, 
l-(2-AminoquinoIin-6-ylmethyl)-4-(5'-chloro-[2,2*]bithiophenyl-5-yimethyl)piperazin-2-one, 
l-(2-Aminoquinolin-6-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-piperazin-2-one, 
l-(2-Aminoquinolin-6-ylmethyl)-4-[3-(3,5-dibromo-4-methoxy-phenyl)-[l,2,4]oxadiazol-5- 
ylmethyl]piperazin-2-one, 

3-[4-(2-Aminoquinolin-6-ylnnethyl)-3-oxo-piperazin- 1 -ylmethyl]-7-fluoro- 1 H-quinolin-2-one, 
l-(2-Arninoquinolin-6-ylmethyl)-4-(6-chloro-naphthalen-2-ylmethyl)-pipera2in-2-one, 

3- (4-Biphenyi-3-ylmethyl-3-oxo-piperazin-l-ylmethyl)-ben2amidine, 

4- ( 5-Ch loro- 1 H-indol-2-ylmethy i)- 1 -(4-chloro-quinolin-7-y lmethyl}-piperazin-2-one, 
1 ,4-Bis-(5-chloro- 1 H-indo!-2-ylmethyl)-piperazin-2-one, 

1 -(4-Amino-thieno[3,2-d]pyrimidin-6-ylmethyl)-4-(7-chloro-isoquinoiin-3-ylmethyl)-piperazin- 

2-one, 

l-(4-Amino-thieno[3,2-d]pyrimidin-6-ylmethyl)-4-(6-chioro-benzo[b]thiophen-2-ylmethyl)- 
piperazin-2-one, 

l-(4-Amino-thieno[3,2-d]pyrimidin-6-ylrnethyI)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-piperazin- 

2-one, 

l-(3-Amino-lH-indazol-6-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-ailyl]-piperazin-2-one, 
1 -(3-Amino- 1 H-indazol-6-ylmethyl)-4-{6-chloro-benzo[b]thiophen-2-yimethyl)-piperazin-2-one, 
l-(4-Amino-thieno[23-d]pyrimidin-6-ylrnethyl)-4-(6-chloro-benzo[b]thiophen-2-y!methyl)- 
piperazin-2-, 

4-[4-( 6-Chloro-benzo[b]thiophen-2-ylmethyl)-2-oxo-piperazin- 1 -yimethyl]-benzamidine, 
4-[4-( 6-Chioro-benzo[b]thiophen-2-ylmethyl)-3-oxo-piperazin- 1 -ylmethyl]-benzamidine, 
4-(4-Cyclohexylmethyl-2-oxo-piperazin-l-ylmethyl)-benzamidine, 

1 -( 1 -Amino-isoquinolin-6-ylmethyl)-4-(6-chloro-benzo[b]thiophcn-2-ylmethyl )-piperazin-2-one, 
1 -( 1 - Amino- isoquinolin-6-y lmelhyl)-4-[3-(5-cliloro-lliiophen-2-y l)-ailyil-3-( S)-metho\yniethyl- 
piperazin-2-one, 

4-[3-( 5-Chloro-thiophen-2-yl)-allylJ- 1 -[4-(6-mcthoxy-pyridin-3-yl)-benzyll-3-( S)-methyi- 
piperazin-2-one, 

4-[3H5-Chloro-thiophen-2-yl)-ailyI]-3-(S)-methyI-l-[4-(6-oxo-l/)-dihydro-pyridin-3-yl)- 
bcnzyl]-pipcrazin-2-one. 



one, 

1 -(4-Aminoquinazoiin— -V !meih\ 1 )-4-(6-chlorobcnzo[blthiophenc-2-sLjifon\ 1 )pipcrazin-2-one. 
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4_(4-Amino-quinazolin-7-yImethyr)-3-oxo-piperazine- 1 -sulfonic acid 3-chloro-benzylamide, 
l-(4-Amino-quinazolin-7-ylmethyI)-4-(6-chloro-thieno[23-b]pyridine-2-sulfonyl)-piperazin-2- 

one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(5'-chloro-[2,2']bithiophenyl-5-sulfonyl)-piperazin-2-one, 
4-(4-Amino-quinazo]in-7-ylmethyI)-3-oxo-piperazine-l -sulfonic acid 4-chloro-benzylamide, 
l-(4-Amino-quinazoiin-7-ylmethyl)-4-(5-isoxazol-3-yl-thiophene-2-suifonyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-(thieno[3,2-b]pyridine-2-sulfonyi)-piperazin-2-one, 
4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-!-suifonic acid [2~(3-chloro-phenyl)- 
ethyl]-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-l -sulfonic acid [2-(4-chloro-phenyl)- 
ethylj-amide, 

1 -( 4-Amino-quinazolin-7-ylmethyl )-4-(6-chioro- 1 H-benzoimidazole-2-sulfonyl)-piperazin-2- 

one, 

l.(4.Amino-quinazolin-7-ylmethyl)-4-[2-(5-chioro-thiophen-2-yl)-elhenesulfonyl]-piperazin-2- 

one, 

4-(3-Amino-benzenesuifonyl)-l-(4-amino-quinazoiin-7-ylmethyI)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylniethyi)-4-[2-(5-chloro-thiophen-2-yl)-ethenesuIfonyl]-3-(S)-ethyl- 

piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethylM-(6-chloro-benzo[b]thiophene-2-sulfonyl)-3-(S)-ethy!- 
piperazin-2-one, 

I-(4-Amino-quinazoIin-7-yimethyl)-4-(5'-chloro-[2,2']bithiophenyl-5-sulfonyl)-3-(S)-ethyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(5'-chloro-[2,2']bithiophenyl-5-sulfonyl)-3-(S)-methyl- 
piperazin-2-Dne, 

lH4-Aniino-quinazolin-7-ylnrieihyl)-4-(6-chloro-benzo[b]thiophene-2-suiionyi)-3-(S)Miiet^^ 
pipcrazm-2-one, 

(-^/-)-l-(4-Amino-quinazoli^-7-ylmethy!V4-(6-chlo^o-be^zo[b]thiophene-2-sulfo^yl)-6-methyl- 
piperazin-2-onc, 

(-^;-)-[4-(4.Amino-quinazolin-7-ylmethyl)-l-(6-chloro-benzo[b]thiophene-2-suifonyl)-3-oxo- 
piperazin-2-yl]-acetic acid. 



pipera/iii-2-onc. 
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l-(4-Amino-thieno[2,3-d]pyrimidin-6-yimethyl)-4-(6-chloro-benzo[b]thiophene-2-suifonylV 
piperazin-2-one, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(4-hydroxy-quina2olin-6-ylmethyl)-piperazin-^ 

one, 

l-(4.Amino-thieno[3.2-d]pyrimidin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)- 
piperazin-2-one, 

l-(4-Amino-quinazolin-6-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(4-hydroxy-quinazolin-7-ylmethyi)-piperazin-2- 

one, 

l-(4-Amino-thieno[3,2-d]pyrimidin-6-ylmethylH-[3-(4-bromo-thiophen-2-yl)-acryioyl]- 
piperazin-2-one, 

1- (4.Amino-thieno[3,2-d]pyrimidin-6-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyi]- 
piperazin-2-one, 

4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-l-(lH-pyrrolo[3,2-c]pyridin-2- 

yimethyl)piperazin-2-one, 

4-(6-Chlorobenzo[b]thiophene-2-suifonyl)-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)piperazin^ 

one, 

4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-l-(5-oxy-lH-pyrrolo[3,2-c]pyndin-2- 

ylmethyl)piperazin-2-one, 

4-(6-Chlorobenzo[b]thiophene-2-suIfonyl )- 1 -( 1 -methyl- 1 H-pyrroio[3,2-c]pyridin-2- 

ylmethyl)piperazin-2-one, 

4-(3-Chlorobenzo[b]thiophene-2-sulfonyl)-l-( lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)piperazin-2- 

one. 

4-{6-Chloroihieno[2,3^blpyridinc-2-sulfonyl)-l-(lH-pyrroio[3,2-clpyndin-2-yimethy 

2-one, 

4-(6-Bromobcnzo[b]thiophene-2-sulfonyI)-l-(lH-pyrrolof32-c]pyridin-2-ylmelhyl)piperazin-2- 

one, 

2- [3-Oxo-4-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyi)pipcrazinc-l-sulfonylJ-benzo[b]thiophene-6- 
carbonitrile, 

4-(5'-Chloro-[2,2'lbithiophcnyl-5-sulfonyi)-l-(lH-pyrrolof3,2-clpyridin-2^ylmelhyl)piperazin-2- 



c |p\ ridiii- 1 -> 1 !■ acetic acul, 

^i-(^-F^TIdin-4-yllh^ophcne-2-sultbnv! )-]-( U 1-pvrrolof "1 .2-c ipvndiii-2-vlmctln 1 )p!pcrazin^2-onc. 
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{2-[4-(6-Chlorobenzo[b]thiophene-2-sulfonyI)-2-oxopiperazin- l-ylmethyl]py^roio[3,2- 
c]pyridin-l-yl} acetic acid ethyl ester, 

4-(6-Chlorobenzo[b]thiophene-2-sulfony I)- 1 -[ 1 -(2-methoxyethyI)- 1 H-pyrrolo[3,2-c]pyridin-2- 
ylmethyI]piperazin-2-one, 

5 4-(6-ChIoroihieno[3,2-b]pyridine-2-sulfony])- 1 -( 1 H-pyrrolo[3,2-c]pyndin-2-ylmethy!)piperazin 

2-one, 

{2-[4-(6-ChIoro-benzo[b]thiophene-2-suifonyi)-2-oxopiperazin-l-ylmethyl]pyrrolo[2,3- 
c]pyridin-l-yl} acetic acid methyl ester, 

2-[3-Oxo-4-( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)piperazine- l-sulfonyl]benzo[b]thiophene-5- 
10 carbonitrile, 

4-(5-Aminomethylbenzo[b]thiophene-2-sulfonyl)- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2- 
ytiTiethyl)piperazin-2-one, 

2-{2-[4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxopiperazin-l-ylmethyl]pyrrolo[3,2- 
c]pyridin- 1 -yl } acetamide, 

1 5 4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)- 1 -[ 1 -(2-hydroxyethyl)- 1 H-pyrrolo[3,2-c]pyridin-2- 

ylmethyl]piperazin-2-one, 

4-(6-Chloro-lH-benzoitTiida2ole-2-suIfonyl)-l-(l H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin 

2-one, 

4-{ 1 H-Benzoimidazole-2-sulfonyl)- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 
20 4-{ 6- Aminomethyl-benzo[b]thiophene-2-sulfonyl)- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 

piperazin-2-one, 

l-( 1 H-Pyrrolo[3,2-c]pyridin-2-yimethyl)-4-(thieno[2,3-b]pyridine-2-sulfonyl)-piperazin-2-one, 
l-( lH-Pyrrolo[3,2-c]pyridin-2-ylmethyl)-4-(lhieno[3,2-b]pyridine-2-sulfonyl)-piperazin-2-one, 
4-f2~(5-Chioro-thiophen-2-yl)-ethanesulfonyl]- 1 -( 1 M-pyrrolo[3,2-cJpyridin-2-ylmethyI)- 
25 pipera2in-2-one, 

4-(2-Ben7ofb]thiophen-2-yl-ethenesulfonyl)- 1-( I H-pyrrolo[3,2-c]pyridin-2-ylmethyi)-piperazin 

2-one, 

4-[2-(5-Ch!oro-4-methoxy-thiophen-2-yl)-ethenesulfonyl]- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2- 
ylmethyl )-piperazin-2-one, 

30 4-{6-Chloro-benzo[b]thiophene-2-sulfony!)- 1 -furo[3,2-c]pyridin-2-ylrnethyl-piperazin-2-one. 



4-( 6-C'hlorotiiicno| Z.^^-blpvTidineO-suiforn h- i -i II i-p\ rrolo[ 2, " -c lp\ riciin-^-N hncTin 1 ipiperazin 

35 2-one. 
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{2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-ylmethyl]-pyrrolo[2,3- 
c]pyridin-l-yl}-acelic acid methyl ester. 

4-(6-Chloro-benzo[b]thiophene-2-suifonyl)-l-( 1 H-pyrTolo[3,2-b]pyridin-2-ylmethyl)-piperazin- 

2-one, 

5 l-i4-Amino-lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-4-(6-chloro-ben2o[b]thiophene-2- 
sulfonyl)piperazin-2-one, 

(±)-4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyi]-5-hydroxymethyI- 1 -( 1 H-pyrToio[3,2- 
c]pyridin-2-ylmethyl)-piperazin-2-one, 

(±)-l-(6-ChIoro-benzo[b]thiophene-2-suIfonyl)-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2-yimethyl)- 
10 piperazine-2-carboxylic acid methyl ester, 

(±)-l-[2-(5-Chloro-thiophen-2-yi)-ethenesulfonyl]-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2- 
yimethyl)-piperazine-2-carboxylic acid methyl ester, 

(±)- 1 -(6-Chloro-benzo[b]thiophene-2-sulfonyl)-5-oxo-4-( 1 H-pyrrolo[3,2-c]pyridin-2-yimethyl)- 
piperazine-2-carboxylic acid, 
15 (±)-4-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-5-hydroxymethyM-(lH-pyrrolo[3,2-c]pyridin-2- 
ylmethyl)-piperazin-2-one, 

(-)- 1 -[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-5-oxo-4-( 1 H-pyrrolo[3,2-c]pyridin-2- 
ylmethyl)-piperazine-2-carboxylic acid methyl ester, 

(+)-l-[2-(5-ChIoro-thiophen-2-yl)-ethenesulfonyl]-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2- 
20 ylmethyl)-piperazine-2-carboxylic acid methyl ester, 

4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-6-(R)-hydroxymethyl- 1 -( 1 H-pyrrolo[3,2- 
c]pyridin-2-ylmethyl)-piperazin-2-one, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-6-(R)-hydroxymethy 1- 1 -( 1 H-pyrrolo[3,2-c]pyndin- 
2-ylmethyl)-piperazin-2-one, 
25 (;±M-[2-|5-Chloro^thiophen-2-yi)-cthcnesuifony]]-6-oxo-N( 1 }l-pyrroiof3^2-c]pyridm-2- 

ylmethyl)-piperazine-2-carboxylic acid methyl ester, 

(±)-4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 
piperazine-2-carboxylic acid methyl ester, 

(±)-4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-6-oxo-l-{lH-pyrrolo[3,2-cJpyridin-2- 
30 yImethyl)-piperazine-2-carboxylic acid, 

> lnictii \ 1 )-piperazin-2-(,)rK\ 
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( ±)-4-[2-(5-Chloro-thiophen-2-yl)-ethenesuifonyl]-6-hydroxymethy !- 1 -( 1 H-pyrro!o[3,2- 
c]pyridin-2-ylmethyl)-piperazin-2-one, 

(±)_4_(6-Chloro-benzo[b]thiophene-2-sulfonyl>6-oxo- 1 -( 1 H-pyiToio[3,2-c]pyndin-2-ylmethyi)- 
pipera2ine-2-carboxyiic acid amide, 

4-[2-(5-Chloro-thiophen-2-y!)-ethenesulfonyl]-3-(S)-melhoxymethyl-l-(lH-pyrroio[3,2- 

c]pyridin-2-ylmethyl)-piperazin-2-one, 

4-{6-ChIoro-benzo[b]thiophene-2-suIfonyl)-3-(S)-methoxymethyl-l-(lH-pyrrolo[3,2-c]pyridin- 

2-ylmethyl)-piperazin-2-one, 

4-( 5'-Chloro-[2,2']bithiophenyl-5-sulfonyl )-3-(S)-methoxymethyl- 1 -( 1 H-pyrrolo[3,2-c]pyridin- 
2-ylmethyl)-piperazin-2-one, 

4-[2-(4-ChIoro-phenyI)-ethenesulfonyl]-3-{S)-methoxyrnethyl-l-(lH-pyrroio[3,2-c]pyridin-2- 

ylmethyl)-piperazin-2-one, 

l-(4-Aminoquinazolin-7-yImethyIH-(6-chlorobenzo[b]thiophene-2-ylmethyl)piperazin-2-one, 

1 -(4-Aminoquinazolin-7-y lmethyl)-4-(6-chloro- 1 H-benzoimidazol-2-yImethy l)piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzothioazol-2-ylmethyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyI)-4-(6-chloro-benzooxazol-2-yirnethyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chlorcKbenzothioazol-2-ylmethyl)-piperazin 

3-[4-(4- Aminoquinazoline-7-ylmethyI)-3-oxopipera2in- 1 -ylmethyi]-7-chloro- 1 H-quinolin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl>-4-(3-chloro-lH-indoI-6-ylmethyl)-piperazin-2-one, 

lK4-Amino-quinazolin-7-ylmethyiM-[3-(5-chioro-thiophen-2-yi)-(E)-allyI]-piperazin-2-one, 

l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)-but-2-(E)-enyi]-piperazin-2- 

one ditrifluoroacetate, 

l-(4-Amino-quinazo]in-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-2-inethyl-(EValIyl]- 

piperazin-2-onc ditrifluoroacetate, 

i-t 4-Ammo-quina7oim-7-ylmelhyl)-4-[3-(4-bromo-turan-2-yl)-(E)-allyi]-piperazin-2-one. 

l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(6-melhoxy-pyridinO-yi)-(E)-allyI]-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyI)-4-[3-(5-chIoro-thiophen-2-ylKE)-ailyI]-4-oxy-piperazin-2- 

one, 

l-(4-Amino-quinazolin-7-yiniethyl)-4-[3-(5-chloro-thiophen-2-yl)-prop-2-ynyl]-piperazin-2-one 
l-(4-Aniino-quinazolin-7-ylnielhyl)-4-[3-(5-chloro-thiophen-2-yl)-propyl]-piperazin-2-one, 



1 -(4-Amiiio-quina/oiiii-7-\ Inictliv i)-4- 



[2-t >-cht()ro-thiophenO- \ low )-cthv i |-pipcra/in-2-onc. 
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1 -(4-Amino-quinazolin-7-ylmethyl)-4-( 5-chloro- 1 -methyl- i H-indol-2-ylmethyl)-piperazin-2- 



l-(4-Amino-quinazolin-7-ylmethyl>-4-[3-(4-chioro-thiophen-2-yl)-aIlyl]-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(6-chloro-benzo[b]thiophen-2-yl)-aIlyl]-piperazin-2- 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-4-meihyl-thiophen-2-yl)-atlyl]-piperazin-2- 



l-(4-Amino-quinazoIin-7-ylmethyl)-4-(5-chloro-benzofuran-2-ylmethyl)-piperazin-2-one, 
l-(4_Amino-quinazolin-7-yImethyl)-4-(3-chloro-lH-indol-5-yimethyl)-piperazin-2-one, 

10 l-(4-Amino-quinazolin-7-ylmethylM-(5-chloro-lH-indoI-2-ylmethyl)-piperazin-2-one» 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(5,7-dichIoro-lH-indol-2-yirnethyl)-piperazin-2-one, 
1 -(4-Ammo-quinazolin-7-ylmethyl )-4-(6-chloro- 1 H-indol-2-yImethyl )-piperazin-2-one, 
l-{4-Amino-quinazolin-7-ylmethyl)-4-(3-p-tolyl-prop-2-ynyi)-piperazin-2-one, 
1 -(4-Amino-quinazolin-7-ylmethyl )-4-(3-m-toiyl-prop-2-ynyl )-piperazin-2-one, 

15 l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(4-chloro-phenyl>-prop-2-ynyl]-piperazin-2-one, 
l-(4-Amino-quinazoIin-7-ylmethyi)-4-[3-(3-chloro-phenyI)-prop-2-ynyl]-piperazin-2-one, 
l-(4-Amino-quinazoiin 7-ylmethyl)-4-[3-(2-chloro-phenyl)-prop-2-ynyl]-piperazin-2-one, 
l-(4-Amino-quinazolin-7-yimethyI)-4-(3-biphenyl-4-yi-prop-2-ynyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4,5-dibromo-thiophen-2-yI)-alIyl]-piperazin-2-one, 

20 l-(4-Amino-quinazolin-7-ylmethyl)-4-(3-biphenyl-3-yl-prop-2-ynyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(2,5-dichloro-lhiophen-3-yl)-prop-2-ynyl]-piperazin-2- 

one, 

1 -(4-Amino-quinazolin-7-ylmethyl )-4-[3-(3-chloro-phenyl )-propyll-piperazin-2-one, 
1 ,4-Bis-(4-amino-quinazolin-7-ylmeihyl)-pipcrazin-2-one, 

25 ]-(4-Amino-quinazolin-7-ylmelhyh-4-( 1 H-pyrrolol2,3-c]pyridin-2-y lmethyl)-piperazin-2-onc, 

l-(4-Amino-quinazolin-7-ylmcthyU-4-[3-{5-nitro-thiophen-2-yl)-allyl]-piperazin-2-one. 
l-<4-Amino-quinazoiin-7-ylmelhyl)-4-[3-(6-chIoro-pyridin-3-yl)-allyl]-piperazin-2-one, 
]-(4-Amino-quinazolin-7-yimethyl)-4-(lH-pyrroIo[3,2-c]pyridin-2-yimethyi)-piperazin-2-onc, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chioro-thiophen-3-yl)-allylJ-piperazin-2-one. 

30 U(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-bromo-furan-2-\l)-allyl]-piperazin-2-one, 



1 -(4-AmirK)-qui[ia/,olin-^-> liiictin I h4-( >-( ^^-incth> l-thiophcn-2-> 1 ')-ali\ I |-pipcra/in-2-one, 
1 -f 4-Am!no-quina7.oliri-^-\ !meth\ ! V4-f >-metho\\-thiopfion-2- \ I )-a!K ! i-pipera/in-2-oiic. 
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4-(l-Amino-7-chloro-isoquinolin-3-ylmethyl)-l-(4-amino-quinazolin-7-ylmethyl)-piper^^ 

one, 

2-[4-(4-Arnino-quinazolin-7-yimethyl)-3-oxo-piperazin-l-yl]-N-(5-chloro-thiophen-2-yl)- 
aceiamide, 

l-(4-Aminc)-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinolin-3-ylrnethyl)-piperazin-2-one, 

1. (4.Amino-quinazolin-7-yImethyl)-4-[2-(3-chloro-phenyl)-2-(S)-hydroxy-ethyl]-piperazin-2- 

one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[2-(3-chloro-phenylsulfanyl)-ethyl]-piperazin-2-on^ 
l-(4-Amino-quinazolin-7-ylmethyl)-4-(2-methylene- 1 , 1 -dioxo-2,3-dihydro- 1 H- 1 1 6- 
benzo[b]thiophen-3-yl)-piperazin-2-one , 

1- (4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-nitro-phenyi)-alIyI]-piperazin-2-one, 
l_(4_Amino-quinazolin-7-ylmethyl)-4-(2-chloro-benzo[b]thiophen-6-ylmethyl)-piperazin-2-one, 

2- [4-(4-Amino-quinazolin-7-ylrnethyl)-3-oxo-piperazin-l-yl]-N-(4-chloro-phenyl)-acetamide, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[l-(4-chioro-phenyl)-pyrrolidin-3-yl]-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethyl]-piperazin-2-one, 
l-{4-Amino-quinazolin-7-yImethylM-[3-(4-chloro-phenyl)-propyl]-piperazin-2-one, 

2. [4-(4-Aminoquinazoline-7-ylmethyl)-3-oxc>-piperazin-l-ylmethy!]-3-(4-chlorophenyl)-acrylic 

acid, 

l_(4_Amino-quinazolin-7-ylmethyl)-4-(7-chIoro-l-hydroxy-isoquinolin-3-ylmethyl)-piperazin-2- 

one, 

l-(4.Amino-quinazolin-7-ylmethyl)-4-(6-chloro-naphthalen-2-ylmethyI)-piperazin-2-one, 

l-(4-Amino-quinazoHn-7-ylmethyl)-4-isoquinoIin-3-ylmethyi-piperazin-2-one. 

1 -(4-Amino-quinazolin-7-y Imethyl )-4-( 1 -(3-chioro-phenyl)-pyrrolidin-3-yl]-piperazin-2-one, 

1 -(4-Amino-quinazolin-7-y imethyl )-4-( K7-dichloro-isoquinolin-3-y lmelhyl)-piperazin-2-one, 

4-(2-Amino-7-chloro-quinolin-3-ylmethyr)-l-(4-amino-quinazolin-7-ylmethyi)-piperazi^ 

lM4-Aminoquinazolin-7-ylmcthyl)-4-(5-chloro-ben7o[b]thiophene-2-y!mcthyl)piperazin-^ 

l-(4-Amino-quinazolin-7-y imethyl )-4-[2-(4-chloro-phenylsu!fanyl)-ethyl]-piperazin-2-one, 

l_(4-Amino-quinazolin-7-ylmcthyl)-4-[2-(6-chloro-benzo[b]lhiophen-2-yl)-cthyl]-piperazin-2 

one, 

l-(4-Aminoquinazolin-7-ylmethyl)-4-[2-(4-chloro-pheno\y)-ethylJ-piperazinc-2-one, 



2-[ [4.(4-AmiiU)-quinazoiin-'^-> !melh\ 1 1- Vt^xo-pipera/in- i -> I i-'(4-chloro-phcn\ ! )-meihyi ]-acr> lie 
acid cth\ l ester. 
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2- [4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l-y]methyl]-3-(4-chloro-phenyl)-acrylic 
acid ethyl ester, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-phenyl)-allyi]-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(3-chloro-phenyl)-allyi]-piperazin-2-one, 
l-(4-Amino-quina2oIin-7-ylmethyl)-4-[3-(5-bromo-lhiophen-2-yl)-alIyl]-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-allyl]-piperazin-2-one, 

3- [4-(4-Amino-quinazolin-7-yimethyI )-3-oxo-piperazin- 1 -ylmethyl]-7-fluoro- 1 H-quinoiin-2- 



10 



one. 



one. 



3-[4-(4-Amino-quina2oIin-7-ylmethyl)-3-oxo-piperazin-l-ylmethyI]-6-chloro-lH-quinoxalin-2- 



1 -(4-Ammo-quinazoiin-7-ylmethyl )-4-(5-chloro- 1 -methyl- 1 H-benzoimidazol-2-ylmethyl)- 
piperazin-2-one, 

2-[4-(4-Amino-quinazolin-7-ylmethyl )-3-oxo-piperazin-l-ylmethyl]-6-chloro-3H-quinazoIin-4- 



one. 



15 



20 



2-one, 



one. 



one, 



30 



one, 



one. 



l-(4-Amino-quinazolin-7-ylmethyl )-4-(3-thiophen-2-yl-propyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-quinolin-3-ylmethyl)-piperazin-2-one, 

3-f4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l-yImethyl]-5,7-dichioro-lH-quinolin- 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6,7-dichlorD-benzo[b]thiophen-2-ylmethyl)-piperazin-2- 

3- [4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin- 1 -ylmethyl]-5-chloro- 1 H-quinoiin-2- 

l-{4-Amino-quinazoiin-7-ylmethyl)-4-(5-chloro-f2,3']bithiophenyl-5'-y!methyl)-piperazin-2-one, 

4- ( 6-Amino-benzo[b]thiophcn-2-ylinethyl)-l-(4-amino-quinazolin-7-yimethy])-piperazin-2-one, 
i-(4-Amino-quinazotin-7-yimethyl )-4H2-chloro-quinolin-6-ylmethyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl )-4-(6-bromo- 1 H-benzoimidazol-2-ylmethyl)-piperazin-2- 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-nitro-bcnzo[b]thiophen-2-ylmethyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[5-(3-chloro-phenyl)-thiophen-2-ylmethylJ-piperazin-2- 



one. 
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1 -(4-Amino-quinazolin-7-ylmethyl )-4-(6-trifluoroinethyi- 1 H-benzoimidazol-2-ylmethyl)- 
piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmelhyi)-4-(5*-methyl-[2,2']bithiophenyI-5-ylrnethyl)-piperazin-2- 

one, 

5 l-(4-Amino-quinazoiin-7-ylmethyl)-4-(5-methyI-benzo[b]thiophen-2-ylmethyl)-piperazin-2-one 
l-C4-Amino-quinazolin-7-ylmethyl)-4-(5'-chIoro-33'-dimethyl-[2,2']bithiophenyl-5-yirnethyl)- 
piperazin-2-one, 

lH4-Amino-quinazoIin-7-yimethyh-4-[3-(3,5-dibromo-4-rnethoxy-phenyl)-[K2,4]oxadiazoI-5- 
yImethyl]-piperazin-2-one, 

10 1 -( 4-Amino-quinazoIin-7-y Imethyl )-4-( 6-methy l-benzo[b]thiophen-2-yImethyl )-piperazin-2-one 

l-(4-Amino-quinazolin-7-yimethyn-4-(4-methyl-benzo[b]thiophen-2-yimethyl)-piperazin-2-one 
1 -(4-Amino-quinazolin-7-ylmethyl )-4-( 7-chloro-benzo[b]thiophen-2-yImethyl)-piperazin-2-one, 
l-( 4- Amino-quinazolin-7-ylmethyl)-4-<5'-chloro-3'-methyi-[2,2']bithiophenyi-5-y Imethyl)- 
piperazin-2-one, 

1 5 l-(4-Amino-quina2olin-7-ylmethyl)-4-( lH-benzoimidazoI-2-ylmethyl)-piperazin-2-one, 

i -(4-Amino-quinazolin-7-ylmethyl )-4-( 5'-bromo-[2,2']bithiophenyI-5-ylmethyl)-piperazin-2- 

one, 

l-(4-Amino-quinazolin-7-yimethyl)-4-[5-(2,3-dihydro-benzo[l,4]dioxin-6-yl)-oxazol-2- 
ylmethyl]-piperazin-2-one, 

20 l-(4-Amino-quinazolin-7-ylmelhyl)-4-(5,6-dichloro-benzo[b]thiophen-2-yIrnethyl)-piperazin-2- 
one, 

l-(4-Amino-quinazolin-7-ylmethyl )-4-( 4, 5-dichIoro-benzo[b]thiophen-2-y Imethyl l-piperazin-2- 

one, 

l-(4-Amino-quinazolin-7-ylmethyl )-4-( 5-chloro-benzooxazol-2-yimethyl)-piperazin-2-one. 
25 l-(4-Amino-quinazoli!i-7-yiniethyl }-4-(6-ciiIoro-5-nuoro-benzo[b]thiophcii-2-ylincthyi)- 

piperazin-2-one, 

l-<4-Amino-quinazolin-7-ylmethyI )-4-(4-chloro-5-fluoro-benzo[b]thiophen-2-ylmethyl)- 
piperazin-2-one, 

l-(4-Amino-quinazoiin-7-y Imethyl )-4-(5'-chloro-3-methyl-[2,2']bithiophenyl-5-y Imethyl )- 
30 piperazin-2-one. 



one. 



1 -(4-AmirK)-qinnazotin-'^-v hiictin 1 1-4-( Vbcn700\a7.ol-2-yl-benz\'l )-pipcrazin-2-onc. 
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l.(4-Ammo-quinazolin-7-ylmethyh-4-[5-(4-chloro-phenyl)-thiophen-2-ylmethyl]-p 

one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-methyl-lH-ben2oimidazoU2-ylrnethyi)-piperazin-2- 

one, 

5 l-(4-Amino-quinazolm-7-ylmethyl)-4-[2,2']bithiophenyI-5-ylmethyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-(4-fluoro-benzo[b]thiophen-2-ylmethyl)-piperazin 
l-(4-Aminoquinazolin-7-ylmethyl)-4-(6-fluoro-benzo[b]thiophene-2-ylmethyl)piperazin-2-one, 
1 -( 4- Amino-quinazoIin-7-y Imethyl >-4-[5-( 1 -methy 1-5-trifluoro-methyl- 1 H-pyrazol-3-yl)- 
thiophen-2-yimethyl]-pipera2in-2-one, 
10 l-(4-Amino-quinazolin-7-ylmethyl)-4-r3,4-dimethyl-thieno[23-b]thiophen-2-ylmethyi)- 

piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyI)-4-(4-chioro-3-rnethyl-benzo[b]thiophen-2-yirnethyl)- 
piperazin-2-one, 

1 _(4_Amino-quinazolin-7-ylmethyl )-4-(6-chloro-3-methyi-benzo[b]thiophen-2-yimethyl)- 

1 5 piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[5-(2-rnethyl-5-tnfluoromethyl-2H-pyrazol-3- 

yl)thiophen-2-ylmethyl] piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethylM-[5<3-nitro-phenyl)-furan-2-ylmethyl]-piperazin^ 
l-(4-Amino-quinazoiin-7-ylmethyl)-4-(5-chloro-thieno[3,2-b]pyridin-6-ylmethy])-piperazin-^ 

20 one, 

l-(4-Amino-quinazoiin-7-yimethyl>-4-[5-(4-methoxy-phenyI)-thiophen-2-ylmethyl]-piperazin-2- 

one, 

l-(4-Amino-quinazoiin-7-ylnriethyl)-4-(4-hydroxy-2-pyridin-2-yl-pyrimidin-5-y!melhyi)- 
pipcrazin-2-one, 

25 1 -(4-Amino-quinazoiin-7-yimethyl)-4-[3-(4-nuoro-phenoxy)-benzyl]-piperazin-2-one. 

N(4-Amino-quinazolin-7-ylmethyl)-4-[2-(4-chloro-phenyl)-thiazol-4-ylmethyl]-pipcrazin-2-one, 
]-( 4-Amino-quinazoiin-7-ylmethyl)-4-(6-bromo-benzo[b]thiophen-2-ylmethyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethy!)-4-benzo[b]thiophcn-2-ylmethyl-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-yimelhyl)-4-(5'-chloro-[2,2']bithiophenyl-5-ylniethyi)-piperazin-2-one, 

30 l-(4-Amino-quinazolin-7-ylmethyl)-4-(3,5-bis-trifluoroniethyl-ben7y!)-piperazin-2-one, 



] -|4-Amintvquin:i/oliiv^ vimcthyi l-4-( 6-clil(iro-lhiciiol 2."^-hlpyndin-:-\ Irnctfu 1 )-pipcra/ui-2- 

one. 
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l-(4-Aminoquinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)-(E)-acryloyljpiperazin-2-one, 
l-(4-Amino-quina2oiin-7-ylmethyl)-4-{4-chioro-thiophene-2-carbonyl)-piperazin-2-one, 

4- [3-(3-Amino-4-chloro-phenyl)-(E)-acryloy!]-l-(4-amino-quinazoIin-7-ylmelhyl)-pipera2in-2- 

one, 

5 l-(4-Amino-quinazolin-7-ylmethyl)-4-(3-chloro-lH-indole-6-carbonyl)-piperazin-2-one, 

l-(4-Amino-qu!nazolin-7-yImethyi)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]pipera2in-2-one, 
l-{4-Amino-quinazoiin-7-yimethyl)-4-[3-(5-bromo-thiophen-2-yl)-(E)-acryloyl]-piperazin^ 

one, 

5- Chloro-thiophene-2-carboxylic acid (2-[4-(4-amino-quinazolin-7-ylniethyl)-3-oxo-pipera2in- 
10 l-yi]-2-oxo-ethyl} -amide, 

l-f4-Amino-quinazoIin-7-yimethyl)-4-f3-(4-chloro-thiophen-2-yi)-(E)-acryloyl]-piperazin-2- 

one, 

1 -(4-Amino-quinazoIin-7-ylmethyl )-4-(5-chioro- 1 H-indole-2-carbony 1 )-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(6-chloro-benzo[b]thiophen-2-yl)-(E)-acryloyl]- 
15 piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-H-bromo-thiophen-2-yl)-(E)-acryloyl]-piperazin-2- 

one, 

5-Chloro-thiophene-2-carboxyiic acid {2-[4-(4-amino-quinazoIin-7-ylmethyl)-3-oxo-piperazin- 
l -yl]- 1 - methy 1-2-oxo-ethyl }-amide, 
20 5-Chloro-thiophene-2-carboxylic acid { 3-[4-(4-amino-quinazolin-7-ylmethyl)-3-oxo-piperazin- 

l-yl]-3-oxo-propyi} -amide, 

l-(4-Amino-quinazolin-7-yimethyl)-4-[(4-chloro-phenoxy)-acetyi]-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-yimethyl)-4-[(4-chloro-2-methyl-phenoxy)-acetyl]-pipera7in-2-one, 
l-(4-Ainino-quinazolin-7-yImethyl )-4-( 5'-chloro-[2,2']bithiophcnyl-5-carbonyl)-piperazin-2-one, 
25 l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)-propionyll-pipcrazin-2-one. 

l-(4-Amino-quinazolin-7-ylmcthyl)-4-[3-(3-chloro-phenyl)-(E)-acr\'ioyl]-piperazin-2-one. 
N-[2-[4-(4-Amino-quinazolin-7-ylmcthyl)-3-oxo-piperazin- 1 -yl]- 1 -(5-ch!oro-thiophen-2- 
ylmethyI)-2-oxo-cthyI]-bcnzamide, 

N-[ l-[4-(4-Amino-quinazolin-7-ylmcthyl)-3-oxo-piperazine- 1 -carbonyl]-2-(5-chloro-ihiophen- 
30 2-yl)-vinyl]-bcnzamide. 



1 -(4-Amin(vtiiiinazolin-^-\ Inicthvl)-4-[( 5-cliioro-thiOpiicn-2-> 1 )-acet\ l]-pipLTa/in-2-onc. 
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1- (4-Amino-quinazolin-7-ylmethyIV4-(6-chloro-benzo[b]thiophene-2-carbonyl)-piperazin-2- 

one, 

2- [4-{4-Amino-quinazolin-7-yImethyl)-3-oxo-piperazine-l-carbonyl]-6-chloro-4H- 
benzo[ 1 ,4]thiazin-3-one, 

5 I-(4-Amino-quinazolin-7-ylmethyl)-4-[(6-chloro-benzo[b]thiophen-2-yl)-acetyi]-piperazin-2^ 
one, 

4-(4-Aminoquinazolin-7-ylmethyI)-3-oxopiperazine-l-carboxylic acid 4-chloro-benzyiamide, 
4-(4-Aminoquinazolin-7-ylmethyI)-3-oxopiperazine-l-carboxyIic acid (5-chioro-lhiophen-2- 
yimethyl)amide, 

10 4-(4-Aminoquinazolin-7-ylmethyl)-3-oxopiperazine-l-carboxylic acid (5-chloro-thiophen-2- 

yl)amide, 

4-(4-Amino-quinazoIin-7-ylmethyl)-3-oxo-piperazine- 1-carboxylic acid (4-chloro-thiophen-2- 
yl)-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine- l-carboxylic acid (5-bromo-thiophen-2- 
15 yl)-aniide, 

4-{4-Amino-quinazolin-7-ylmethyl )-3-oxo-piperazine- 1 -carboxylic acid ( 3-amino-4-chloro- 
phenyO-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine- 1 -carboxylic acid (4-bromo-phenyl)- 

amide, 

20 4-(4-Amino-quinazolin-7-ylmethyI)-3-oxo-piperazine- 1-carboxylic acid (4-chloro-phenyl)- 

amide, 

4-(4-Amino-quinazoiin-7-yimethyl)-3-oxo-piperazine-l -carboxylic acid (4-methoxy-phenyl)- 

amide. 

4-(4-Amino-quinazolin-7-ylmethyl )-3-oxo-piperazinc- 1 -carboxylic acid (3,4-dichloro-phenyl)- 

25 amide. 

4-(4-Amino-quinazolin-7-ylmethyl )-3-oxo-pipcrazine- 1 -carboxylic acid 5-chloro-thiophen-2- 
ylmethyl ester, 

4-(4-Amino-quinazoIin-7-ylmethyl)-3-oxo-piperazin- 1-carboxylic acid 6-chioro-benzooxazol -2- 
ylmelhyi ester, 

30 4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazine-l -carboxylic acid 1 -(3-chloro-phenyl)- 



4-M-AniuKvquina/oiin-"-\ Imcthyl )- -Im 3-chloro- 1 1 l-indoi-6^\ inictln 1 )- V( S )-mcth\ l-pipera/in- 

3 5 2 one. 
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l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)-allyl]-3-(S)-mcthyl-piperazm- 

2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(6-chloro-benzo[b]thiophcn-2-yl)-ailyI]-3-(S)-methyl- 
piperazin-2-one, 

5 l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-propyi]-3-(S)-methyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-yimethyl)-4-(5-chloro-IH-indol-2-ylmethyl)-3-(S)-methyl-piperazin 

2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-but-2-enyl]-3-(S)-methyl- 
10 piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-(5'-chloro-[2,2*]bithiophenyi-5-ylmethyl)-3-(S)-methyl 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-yImethyI)-4-(5-chloro-lH-benzoimidazoI-2-yimethyI)-3-(S)-methyl- 
piperazin-2-one, 

15 l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yI)-aIlyl]-3-(S)-methyl-piperaz 
2-one, 

l-(4-Amino-quinazoHn-7-ylrnethyl>-4-(6-chloro-naphthalen-2-ylmethyl)-3-(S)-methyl- 
piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-(6-chloro-thieno[2,3-b]pyridin-2-yimethyl)-3-(S)-me 
20 piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-yirnethyl)-3-(S)-methyI- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-( 5-chloro-benzo[blthiophen-2-ylmethylV3-(S)-methyl- 
piperazin-2-one, 

25 l-(4-Amino-qumazolin-7-ylmethyI)-4-( 5-chloro-ben7ofb)lhiophcn-2-yimclhyl)-3-(R)-methyl- 

piperazin-2-one, 

l-(4-Amino-quinazolin-7-yimethyi)-4-{6-chloro-benzo[b]thiophen-2-ylmethyl)-3-(R)-methyi- 
piperazin-2-one, 

1 -(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)-acry'ioyl]-3-(S)-rncthyl- 
30 piperazin-2-one. 



piperazin-2-one- 
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l-(4-Amino-quinazolin-7-ylmcthyl)-4-[3 (5-bromo-thiophen-2-yl)-acryloyI]-3-(S;)-methyl- 
pipe^azin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(3-chloro-lH-indole-6-carbonyl)-3-(S)-methyI-piperazin- 

2-one, 

5 l-(4-Amino-quinazoiin-7-ylmethyl)-4-(7-chloro-isoquinoline-3-carbonyl)-3-(S)-rnethyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyn-3-(S)-met^^ 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-yimethvl)-4-[3-(4-bromo-thiophen-2-yl)-aciyloyl]-3-(S)-m 
1 0 piperazin-2-one, 

l-(4-Amino-qujnazolin-7-ylmethyl|-4-[(4-chioro-phenoxy)-acetyl]-3-(S)-methyl-piperazin-2- 

one, 

l-(4-Amino-quinazoIin-7-ylmethyh-4-(5'-chioro-[2,2']bithiophenyl-5-carbonyl)-3-(S)-methyi- 
piperazin-2-one, 

15 l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chIoro-thiophen-2-yl>-bul-2-enoyl]-3-(S)-methyl^ 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-yimethyl)-4-(6-chloro-benzo[b]thiophene-2-carbonyl)-3-(S)-methyl- 
piperazin-2-one, 

lM4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-ylhacryloyl]-3-(S)-methyl- 
20 piperazin-2-one, 

1 -(4-Amino-quinazolin-7-ylmethy! )-4-[3-(5-chloro-thiophen-2-yl )-propyl]-3-(S)-ethyl- 
piperazin-2-one, 

l-<4-Amino-quinazolin-7-yimethyl)-4-[3-(4-chloro-thiophen-2-yI)-allyl]-3-(S)-ethyl-pipera7in- 

2-one, 

25 l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophcn-2-yl)-but-2-enyl]-3-(S)-ethyl- 
piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-{7-chIoro-isoquinolin-3-ylmethyl)-3-(S)-elhyl-piperazin- 

2-one, 

l-(4-Amino-quina7olin-7-ylmethyI)-4-[3-(5-cliloro-thiophen-2-yl)-allyI]-3-(S)-ethyl-piperazin- 

30 2-one, 



piperazm-2-one. 
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l.(4.Aniino-quinazolin-7-ylmethyi)-4-(6-chloro-thieno[23-b]pyridin-2-ylmethyl)-3-(SV^^ 
pipera2in-2-one, 

lM4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-(S)-ethyI- 
piperazin-2-one, 

5 l-(4-Amino-quina2olin-7-ylmethyl)-4-[(4-chioro-thiophen-2-yloxy)-acetyl]-(S)-3-ethyl- 
pipera2in-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-3-yIoxy)-acetyl]-(S)-3-ethyl- 
piperazin-2-one, 

1- (4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-3-yl)-acryloyl]-(S)-3-ethyl- 
10 piperazin-2-one, 

2- (2-{2-[4-(4-Amino-quinazolin-7-ylmethyl)-(S)-2-ethyl-3-oxo-piperazin-l-yl]-2-oxo-ethoxy}- 
5-chloro-thiophen-3-yl)-acetamide, 

(2-{2-[4-(4-Amino-quinazolin-7-ylmethyIHS)-2-ethyI-3-oxo-piperazin-l-yl]-2-oxo-ethoxy}-5- 
chloro-thiophen-3-yl)-acetic acid, 
15 l-(4-Amino-quinazolin-7-ylmethyi)-4-(23-dichioro-benzo[b]thiophene-6-carbonyl)-(S)-3-ethyl- 
piperazin-2-one, 

l-(4-Aminc>-quinazolin-7-ylmethyl)-4-(2-chloro-benzo[b]thiophene-6-carbonyl)-(S)-3-ethyl- 
piperazin-2-one, 

(2-{2-[4-{4-Amino-quinazolin-7-ylmethyl)-{S)-2-ethyl-3-oxo-piperazin-l-yl]-2-oxo-ethoxy}-5- 
20 chloro-thiophen-3-y!)-acetic acid ethyl , 

l-(4-Amino-quinazolin-7-ylmethyi)-4-[(3,5-dichloro-thiophen-2-yloxy)-acetyl]-(S)-3-ethyl- 
piperazin-2-one, 

(2-{2-[4-(4-Amino-quinazolin-7-ylmethyl)-(S)-2-ethyl-3-oxo-piperazin-l-yll-2-oxo-ethoxy}-5- 
chloro-thiophen-3-yl)-acetic acid mctliyl ester. 
25 l-(4-Amino-quina7olin-7-ylmcthyl)-4-(3-chloro-IHHndole-6-carbonyl)-{3S)-ethyl-pipera7jn-2 
one, 

l-(4-Amino-quinazoiin-7-ylmcthyl)-4-(7-chloro-isoquinoiine-3-carbonyl)-3-(S)-ethyl-piperazin- 

2-one, 

l-(4-Arnino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyi]-3-(S)-ethyi- 
30 pipcra2in-2-one. 

pipcrazni-2-onc. 
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l-(4-Amino-quinazolin-7-yimethylV4-[3-(4-bromo-thiophen-2-yl)-acryioyI]-3-(S)-ethyl- 
piperazin-2-one, 

l-(4-Amino-quina2olin-7-ylmethyl)-4-[3-(5-chloro-lhiophen-2-yl)-propionyl]-3-(S)-ethy 
piperazin-2-one, 

5 l-(4-Amino-quinazoiin-7-yimethyl)-4-[l-(4-chiorcKphenyl)-lH-pyiTole-2-carbonyi]0-(S)-^^^ 
piperazin-2-one, 

l-(4-Amino-quina2olin-7-yImethyl)-4-[(4-chloro-phenylsuifanyl)-acetyI]-3-(S)-ethyI-piperazin- 

2-one, 

l-{4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-but-2-enoyl]-3-(S)-ethyl- 
10 piperazin-2-one, 

l-(4-Amino-quinazolm-7-ylmethyl)-4-[(4-chloro-phenoxy)-acetyi]-3-(S)-ethyl-piperazin-2^ 
l.(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-phenyi)-acryloyl]-3-(S)-ethyl-piperazin-^ 



■one. 



one, 



lM4-Amino-quinazolin-7-ylmethyi)-4-(5-chloro-lH-mdole-2-carbonyl)-3-(S)-ethyl-pipera2in-2- 

15 one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-phenyU-propionyl]-3-(S)-ethyl-piperazin-2- 



one, 



l-(4-Amino-quinazolin-7-yImethyl)-3-(S)-ethyM-[3-(4-methoxy-phenyl)-propionyl]-pipera2in- 

2-one, 

20 l-(4-Amino-quina2oIin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-carbonyl)-3-(S)-ethyI- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-propyl- 
piperazin-2-one, 

4-|3-(6-Amino-pyridin-3-yi)-acryloyl]-l-(4-amino-quina7oiin-7-ylmcthyl)-3-(S)-propyl- 
25 piperazin-2-one, 

lM4-Amino-quinazolin-7-yimethyl)-4-[(2,5-dichIoro-thiophen-3-yloxy)-aceT>'l]-3-(S)-propy!- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(4-chloro-lhiophen-2-ylo\y)-accryi]-3-(S)-propyl- 
piperazin-2-one, 

30 l-(4-Amino-quinazoiin-7-yimethyl)-4-[3-(4-bromo-thiophen-2-yl)-acryloyl]-3-(S)-propyl- 



l-{4-Aniino-quina/olin-^-> lmethyl)-4-l{ Vchic^ro-phcnoxN i-acct> il-"^-( S )-propyUp 

^^ one. 
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l-(4-Amino-quinazolin-7-ylmethyI)-4-[(5-chloro-thiophen-3-yloxy)-acetyi]-3-(S)-propyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(3-chloro-5-methoxy-phenoxy)-acetyl]-3-{S)-propyl- 
piperazin-2-one, 

5 l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(5-chioro-thiophen-3-yi)-acryloyl]-3-(S)-propyl- 
piperazin-2-one, 

l_(4_Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-(S)-propyl- 
piperazin-2-one, 

l.(4.Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3KS)-methoxymethyl- 
10 piperazin-2-one, 

l-(4-Ammo-qumazoiin-7-yimethyl)-4-(5-chioro-lH-indol-6-yiinclliyI)-3-(S)-meth 

piperazin-2-one, 

l.(4.Amino-quinazolin-7-yimethyl)-4-[2-(5-chloro-thiophen-2-yloxy)-ethyl]-3-(S)- 
methoxymethyl-piperazin-2-one, 
15 l-(4-Amino-quinazolin-7-yimethyl)-4-(5-chloro-lH-indol-2-yimethyl)-3-(S)-methoxymethyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinolin-3-ylmethyi)-3-(R)-methoxymelhyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinolinO-yImethyl)-3-(S)-methoxymet^^ 
20 piperazin-2-one, 

l-{4-Amino-quinazoiin-7-ylmethyl)-4M6-chloro-naphthaIen-2-ylmethyl)-3-(S)-methoxymethy]- 
piperazin-2-one, 

lH4-Amino-quinazoIin-7-ylmethyll-4-(6-chIoro-benzo[b]thiophen-2-y]rnethyi)-3-(S)- 
methoxymethyl-piperazin-2-one, 
25 l-(4-Amino-quinazolin-7-yimethyl)-4-[(5-chloro-ihiophen-2-yioxy)-acetyl]-3-(S)- 
methoxymethyi-piperazin-2-one. 

l.(4.Amino-quinazolin-7-ylmethyl)-4-(6-chloro-lH-bcnzoimidazole-2-carbonyl)-3-(S)- 

metho\ymethyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(4-chloro-thiophcn-2-yioxy)-acetyl]-3-(S)- 
30 methoxymethyl-piperazin-2-one, 

4-[3-(4-Amino-phenyl)-acryioyl]-l-(4-amino-quina7.olin-7-ylmethyl)-3-(S)-methoxymethy 

P'nern/inO-one 
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l-(4-Amino-quinazolin-7-ylmethyI)-4-[(2,5-dichIoro-thiophen-3-yloxy)-acetyl]-3-(S)- 
methoxymethyl-piperazin-2-one, 

(]-(4-Amino-quinazolin-7-ylmethyl)-4-{6-chloro-lH-benzoimidazole-2-carbonyl)-3-(S)- 
methoxymethyi-piperazin-2-one, 
5 l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro-thiophene-2-carbonyl)-3-(S)-methoxymethyl- 
piperazin-2-one, 

l-(4-Amino-quinazoiin-7-yimethyl)-4-[3-(5-bromo-furan-2-yl)-acryloyI]-3-(S)-rnethoxymethyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethy[)-4-[3-(4-bromo-phenyl)-aci^loyl]-3-(S)-methoxymethyl- 
10 piperazin-2-one, 

i-(4-Amino-quinazoiin-7-yimeihyi )-4-[3-(4-chioro-phenyl)-acryluylj-3-(S)-iiietrioxy^ 
piperazin-2-one, 

l-(4-Amtno-quinazolin-7-ylmethyl)-4-[3-(3-bromo-phenyl)-acryloyI]-3-(S)-methoxymethyl- 
piperazin-2-one, 

15 l-(4-Ammo-quinazoiin-7-ylmethyi)-4-[3-(3-chloro-phenyl)-acryloyI]-3-(S)-methoxymethyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-brorno-thiophen-2-yl)-acryloyl]-3-(S)- 
methoxymethyl-piperazin-2-one, 

l-(4-Arnino-quinazolin-7-yIrnethyI)-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-3-(S)-- 
20 methoxymcthyl-piperazin-2-one, 

l-<4-Amino-quinazolin-7-ylmethyi)-4-[(5-chloro-pyridin-3-yloxy|-acetyl]-3-(S)- 
meihoxymethyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(6-chloro-pyridin-2-yloxy)-acetyl]-3-(S)- 
methoxymethyl-piperazin-2-one, 
25 4-[3-(6-Amino-pyridin-3-yl)-acr>'loyll- l-(4-arnino-quinazolin-7-vlmeth\l)-3-(S)- 

methoxymethyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmcthyl )-4-[(3-chloro-5-melho\y-phenoxy)-acctyl]-3-(S)- 
methoxymethyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl )-4-[3-(5-chloro-thiophen-3-yl )-ac^yloyl]-3-(S)- 
30 methoxymethyl-piperazin-2-one, 

1 -(4-Amino-quinazoiin-7-y!methyl)-4-[(2,5-dichloro-phenoxy)-acetyl]-3-(S)-methoxyrnethyl- 
nir!ern7in-?-one 



wo 99/37304 



PCT/US99/01682 



268 

l-(4-Amino-quinazoiin-7-yimethyl)-4-[(3-nuoro-phenoxy)-acetyl]-3-(S)-methoxymelhy 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[2-{3-chloro-phenoxy)-propionyl]-3-(S)-methoxymethyl- 
piperazin-2-one, 

5 l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(6-chloro-pyridin-3-yloxy)-acetyl]-3-(S)- 
methoxymethyl-piperazin-2-one, 

l-(4-Amino-quina2oIin-7-ylmethyl)-3-(S)-methoxymethyl-4-[(4-trifluoromethylsulfanyi- 
phenoxy)-acetyl]-piperazin-2-one, 

lM4-Amino-quinazolin-7-ylmethyi)-4-[(3-chloro-phenylamino)-acetyl]-3-(S)-methoxymet^^ 

10 piperazin-2-one, 

1 -(4-Ammo-quinazolin-7-ylmethyi )-4-[( 4-chioro-phenyianii[io )-at;ciy l]-3-(S)-incliiuAyiiicuiy 1- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(3-chloro-phenoxy)-acetyl]0-(S)-methoxyrnethyl- 
piperazin-2-one, 

15 (2-{2-[4-(4-Amino-quinazolin-7-yImethyl)-2-(S)-methoxymethyI-3-oxo-piperazin-l-yl]-2-oxo- 
ethoxy}-5-chloro-thiophen-3-yi)-acetic acid, 

l-{4-Amino-quinazolin-7-ylmethyl )-4-[(5-chloro-thiophen-2-ylsulfanyl>acetyl]-3-(S)- 
methoxymethyl-piperazin-2-one, 

1- (4-Amino-quinazolin-7-ylmethyl)-4-[(6-chloro-pyridin-3-ylamino)-acetyl]-3-(S)- 

20 metho\ymethyl-piperazin-2-one, 

2- {2-{244-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-methoxymethyl-3-oxo-piperazin-l-yi]-2- 

oxo-ethoxy}-5-chloro-thiophen-3-yl)-, 

l-(4-Amino-quinazolin-7-y!methyl)-4-(2-chloro-benzo[b]thiophene-6-carbonyl)-3-(S)- 

methoxymethyl-pipera2in-2-one, 

25 l-(4-Amino-quinazolin-7-ylmethyl)-4-(2,3-dichloro-benzo[b]thiophene-6-carbonyl)-3-(S)- 

methoxymcthyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(3,5-dichloro-thiophen-2-yloxy)-acetyl]-3-(S)- 

methoxymethyl-piperazin-2-one, 

(2-{2-[4-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-methoxymethyi-3-oxo-piperazin-l-yl]-2-oxo- 

30 ethoxy}-5-chloro-thiophen-3-yl)-acetic acid methyl ester, 

(2-{2-[4-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-methoxymcthyI-3-oxo-pipera2in-l-yl]-2-oxo- 

pthoY\ ^-'^-chloro-thiophcn-l-vlVncctic acid ethvl ester. 
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l-(4-Amino-quinazolin-7-ylmethyl>-44(23-dichioro-phenoxy)-acetyl]-3-(S)-methoxymethyN 
piperazin-2-one, 

l-(4-ArTiino-quinazolin-7-ylmethyl)-4-[(4-fluoro-phenoxy)-acetyi]-3-(S)-methoxymethyl- 
pipera2in-2-one, 

5 l-(4-Arnino-quinazolin-7-ylmethyl)-4-[(4-chloro-2-methyl-phenoxy)-acetyi]-3-(S)- 
methoxymethyl-piperazin-2-one, 

l-(4-Amino-quina2olin-7-yImethyl)-4-[(2,4-dichIoro-phenoxy)-acetyl]-3-(S)-methoxymethyl- 

pipera2in-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinoline-3-carbonyl)-3-(S)-methoxymethyI- 
10 piperazin-2-one, 

{l-(4-Amino-quinazolin-7-ylmethyl)-443H4-bromo-thiophen-2-yi)-acr7ioyi]-5-(S)- 
methoxymethyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)-acryloyl]-3-(S)- 
methoxymethyl-piperazin-2-one, 
15 l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryioyi]-3-(R)- 

methoxymethyl-piperazin-2-one, 

l-(4-Amino-quina2olin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-(S)- 

methoxymelhyl-piperazin-2-one, 

l-(4-Amino-quinazoIin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-carbony])-3-(S)- 

20 methoxymethyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(4-chloro-phenoxy)-acetyl]-3-(S)-methoxymethyl- 

piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[{6-chloro-pyridin-3-yloxy)-acetyl]-3-(S)-ethoxymethyl- 
piperazin-2-one, 

25 l-(4-Amino-quinazoiin-7-ylmethyl)-3-(S)-ethoxymethyl-4-[(3-fluoro-phenoxy)-acety]]- 
piperazin-Z-one, 

l-{4-Amino-quinazolin-7-ylrnethyi)-4-[3-(5-chloro-ihiophcn-2-yl)-acr\ioyi]-3-(S)- 

ethoxymelhyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethy!)-4-[(2-chloro-pyridin-3-ylamino)-acetyl]-3-(S)- 

30 ethoxymeihyl-piperazin-2-one, 

1 -(4-Aniino-quinazolin-7-yimethyl )-4-[( 6-chloro-pyridin-3-ylamino)-acetyl]-3-(S)- 
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l-{4-Amino-quinazolin-7-ylmethyi)-3-(S)-benzyt-4-[3-(5-chioro-thiophen-2-yl)-acryloyl]- 
piperazin-2-one, 

l-(4-Amino-quina2oiin-7-ylmethyl)-3-(S)-benzyi-4H 6-chioro-benzo[b]thiophene-2-carbonyI)- 
piperazin-2-one, 

5 l-(4-Amino-quinazolin-7-ylmethyl)-3-(S)-benzyl-4-[3-(5-chioro-thiophen-2-yl)-ailyl]-piperazin- 
2-one, 

l-(4-Arnino-quinazoiin-7-ylmethyl)-3-(S)-benzyI-4-(6-chloro-benzo[b]thiophen-2-ylrnethyI)- 
piperazin-2-one, 

l-(4-Amino-quinazoIin-7-ylmethyl)-3-(S)-benzyl-4-[(4-chloro-phenoxy)-acetyi]-piperazin-2- 

10 one, 

l-(4-Amino-quinazolin-7-yimethyl)-3-(S)-benzyl-4H6-chioro-naphthaien-2-yimethyi"h 

2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-3-(S)-benzyl-4-[3-(5-chloro-thiophen-2-yl)-propyl]- 
piperazin-2-one, 

1 5 1 -(4-Amino-quinazolin-7-ylmethyi )-4-[(5-chloro-thiophen-2-yloxy)-acetyI]-3-(S)-((R)- 1 - 

methoxy-ethyl)-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-yImethyl)-4-[3-(5-chloro-thiophen-2-yl)-alIyi]-3-(S)-((R)-l-methoxy- 
ethyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryioyl]-3-(S)-((R)-l- 
20 methoxy-ethyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-acryIoyl]-3-(S)-({R)-l- 
methoxy-ethyl )-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinolin-3-ylmethyl)-3-(S)-((R)-l-methoxy- 
ethyl)-piperazin-2-one, 

25 l-(4-Amino-quinazoiin-7-yimethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-3-(S)-isopropyl- 
piperazin-2-one. 

l-(4-Aniino-quinazoiin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylnietfiyl)-3,3-dimethyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]0,3-dinielhyl-piper^ 

30 2-one, 

l-(4-Amino-quinazolin-7-ylmelhyl)-4-[3-(5-chloro-thiophen-2-yl)-acr\'loyI]-3,3-dimethyl- 
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l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-(2-methoxy- 
ethyl)-piperazin-2-one, 

4M4-Amino-quinazo]in-7-ylrnethyi)-2-(S)-(2-methoxy-ethyl)-3-oxo-piperazine-l-carboxylic acid 
(4-chloro-phenyl)-amide, 

5 l-(4-Amino-quinazolin-7-ylmethyl)-4-((5-chIoro-thiophen-3-yioxy)-acetyl]-3-(S)-(2-methoxy- 
elhyl)-pipera2in-2-one, 

1 -(4-Amino-quinazoiin-7-ylmethyl M-< 6-chloro-benzo[b]thiophene-2-carbonyl)-3-(S)-(2- 
methoxy-ethyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chioro-naphthalen-2-ylmethyl)-3-(S)-methoxymethyl- 
10 6-(S)-tnethyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-yimethyi)-4-[j-(5-chioro-lhiophen-2-yi)-propyij-^ 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-yImethy[)-4-(6-chloro-naphthalen-2-ylmethyl)-3-(S)-methoxymethyl- 
6-(R)-methyl-piperazin-2-one, 
15 l-(4-Amino-quinazoiin-7-ylmethyr)-4-[3-(5-chIoro-thiophen-2-yl)-allyl]-3-(S)-methoxymethyl- 
6-methyl-piperazin-2-one, 

(l-f4-Amino-quinazolin-7-ylmethyl)-4-(7-chloro-isoquinolin-3-ylmethyl)-3-(S)-methoxymethyl- 
6-methyl-pipera2in-2-one, 

l-(4-Amino-quinazolin-7-ylmethyI)-4-[3-(5-chloro-thiophen-2-y])-allyl]-3-(S)-6-dimethyl- 
20 piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-{6-chloro-naphthalen-2-ylmethyl)-6-methyl-piperazin-2- 

one, 

l-(4-Amino-quinazolin-7-ylmelhyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-6-methyl-piperazin^ 

one, 

25 l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyi]-3(S)- 
methoxymethyl-6-methyi-piperazin-2-one, 

l-(4-Amino-quinazolin-7-yImethyl)-4-[(4-chloro-thiophen-2-yloxy)-acetyI]-(S)-3- 
methoxymethyl-6-methyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(5-chloro-thiophen-3-yloxy)-acelyl]-{S)-3- 
30 methoxymethyi-6-methyI-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmelhyl)-4-[(3-chloro-4-fluoro-phenoxy)-acelyl]-3(S)- 
rneTho\\'meThv!-^^-meth\'l-r)inern7'nO-one 
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l-(4-Amino-quinazoIin-7-ylmethyl)-4-[3-(2,5-dichloro-phenyl)-acryloyl]-3(S)-methoxymethyl- 
6-methyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-2-methyl-phenoxy)-acetyl]-3(S)- 
methoxymethyl-6-methyl-piperazin-2-one, 
5 l-(4-Amino-quinazolin-7-ylmethyl)-4-[(2,5-dichloro-phenoxy)-acetyl]-3(S)-methoxyniethyI-6- 
rTiethyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(3-chloro-phenoxy)-acetyl]-3-(S)-methoxymethyi-6- 
methyl-piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-y!)-propionyl]-3(S)-ethyl-6- 
10 methyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3(S)-ethyi-6- 
methyl-pipera2in-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-brorno-thiophen-2-yl)-acryioyl]-3(S)-ethyl-6- 
methyl-piperazin-2-one, 

15 l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3H5-chloro-thiophen-2-yl)-acryloyI]-3(S)-ethyl-6- 
methyl-piperazin-2-one, 

(S)-l-(4-Amino-quinazoIin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acr>'loyl]-3- 
methoxymethyl-6-methyl-piperazin-2-one, 

(S)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-acryloyl]-3- 
20 methoxymethyl-6-methyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethy[)-4-(6-chloro-benzo[b]thiophene-2-carbonyl)-3(S)-6- 
dimethyl-piperazin-2-one, 

lM4-Amino-quinazolin-7-ylmethyl)-443-(4-bromo4hiophen-2-yl)-acryloyi]-3(S)-6-dimethyl- 
piperazin-2-one, 

25 l-(4-Amino-quinazolin-7-ylmethyl)-4-[3M5-chloro-thiophen-2-yl)-acry'loyl]-3(S)-6-dimethy 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmeihyl)-4-[3-( 5-chloro-thiophen-2-yl )-acr>'ioyl]-6-methyl-pipcrazin- 

2-one, 

4-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-methoxymethyl-3-oxo-piperazine- 1 -carboxylic acid 
30 (4-chloro-phenyl)-amide, 

4-{4-Amino-quinazolin-7-ylmelhyi)-2-(S)-methyl-3-oxo-pipcrazine- 1 -carboxylic acid (5-chloro- 

ti.; ^.^1 ^ ^,1^ nr-ni'i'- 
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4-(4-Amino-quinazolin-7-ylmethyI )-2(S)-(2-methoxy-ethyl)-3-oxo-piperazine- 1 -carboxylic acid 
(4-chloro-phenyl)-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-butyI-3-oxo-piperazine-l -carboxylic acid (4-chioro- 
phenyi)-amide, 

5 4-(4-Amino-quina2olin-7-yimethyl)-(2S)-methoxymethyl-3-oxo-piperazine-l -carboxylic acid (5- 

bromo-thiophen-2-yi)-amide, 

4.(4.Amino-quinazoi in-7-ylniethyI )-{ 2S)-niethoxymethyl-3-oxo-piperazine- 1 -carboxylic acid (5- 
chloro-lhiophen-3-yl)-amide, 

4-(4-Amino-quinazoiin-7-ylmethyi H2S)-methoxymethyl-3-oxD-piperazine- 1 -carboxylic acid (4 
1 0 chloro-thiophen-2-yl)-amide, 

4-(4-Amino-quinazoiin-7-yinieihyi)-3-oxo-(5)-2-propyl-piperazine- 1 -carboxylic acid (4-chioru- 
phenyl)-amide. 

4-(4-Amino-quinazoiin-7-ylmethyl )-(2S)-methoxymethyl-3-oxo-piperazine- 1 -carboxylic acid (3 
bromo-phenyl)-amide, 

15 4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-(2S)-propyi-pipera2ine-l -carboxylic acid (4-chloro- 

thiophen ^-yO-amide, 

4-(4-Amino-quinazoiin-7-ylmethyl)-3-oxo-(S)-2-propyl-piperazine- 1 -carboxylic acid (5-chloro- 
2-methoxy-phenyl)-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-methoxymethyl-3-oxo-piperazine-l -carboxylic acid 
20 (4-bromo-2-chloro-phenyl)-amide, 

4-(4-Amino-quina2oiin-7-ylmethyl)-2-(S)-methoxymethyl-3-oxo-piperazine-l -carboxylic acid 
(4-trifluoromethoxy-phenyl)-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-methoxymethyl-3-oxo-piperazine- 1 -carboxylic acid 
(4-fluoro-phenyi)-amide, 

25 4-(4-Amino-quinazolin-7-ylmethyI )-2-( S)-methoxymethyl-3-oxo-piperazine- 1 -carboxylic acid 

( 2.4-dichloro-phenyl)-amide, 

4-(4-Amino-quinazolin-7-yimethyl )-2-(S)-metho\ymethyl-3-oxo-piperazine- 1 -carboxylic acid 
( 2,4-difluoro-pheny l)-amide, 

4-(4-Amino-quinazoiin-7-ylmethyl )-(2S)-methoxymethyl-3-oxo-pipera2ine- 1 -carboxylic acid (3 
30 chloro-phenyl)-amide, 

4-(4-Amino-quina2olin-7-ylmethyl)-3-oxo-(2S)-propyl-piperazine- i -carboxylic acid (5-chloro- 
thiophenO-\h-nm ide 
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4-(4-Amino-quinazoiin-7-yImethylH2S)-methoxymethy]-3-oxo-piperazine- 1 -carboxylic acid (4 
bromo-phenyl)-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-(2S)-methyl-3-oxo-pipera2ine-l-carboxylic acid (4-bromo- 
phenyil-amide, 

5 4H4-Amino-quinazolin-7-ylmethyl)-2-(S)-methoxymethyl-5-(R,S)-methyI-3-oxo-piperazine-l' 

carboxylic acid (4-chloro-phenyl)-amide, 

4-(4-Amino-quinazoiin-7-ylmethyl)-(2S)-elhyI-3-oxo-piperazine-l-carboxylit: acid (4-bromo- 

phenyl)-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-(2S)-methyI-3-oxo-piperazine-l -carboxylic acid (4-chloro- 
10 phenyl )-amide, 

4-(4-Amino-quinazolin-7-ylmethyl)-(2S)-ethy!-3-oxo-piperazine-i -carboxylic acid (4-cliiuiu- 
phenyl)-amide, 

4-(4-Amino-quinazolin-7-ylmelhylKS)-2-methoxymethyl-3-oxo-piperazine-l -carboxylic acid 
(5-chioro-4-methoxy-thiophen-2-yl)-amide, 
15 (3S, 5RS)-l-(4-Amino-quinazoiin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-3,5- 

dimethyl-piperazin-2-one, 

(3S, 5S)-l-(4-Amino-quinazolin-7-ylmethyI)-4-[3-(5-chloro-thiophen-2-yl)-ally!]-3,5-dimethyl- 

piperazin-2-one, 

(3S,5R)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyi]-3,5-dimethyl- 
20 pipera2in-2-one, 

(3S, 5R)-l-(4-Amino-quinazoiin-7-ylmethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-3,5 

dimethyl-piperazin-2-one, 

(3S, 5S;)-l-(4-Amino-quinazolin-7-ylinethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-3,5 

dimethyl-ptperazin-2-one, 

25 (3S, 5S)-l-(4-Amino-quinazolin-7-ylmethyi;)-4-(6-chloro-benzo[b]thiophen-2-sulfonyl)-3,5- 

dimcthy!-piperazin-2-one, 

(3S, 5S)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-lhiopheiv2-yl)-acr>'Ioyl]-3,5- 

dimethyl-piperazin-2-one, 

(3S, 5R)-4-(4-Amino-quinazolin-7-ylmethyl)-2,6-dimethyl-oxo-piperazine-l-carboxylic acid (4 

30 bromo-phenyl)-amide, 

(3S, 5S)-4-(4-Amino-quinazolin-7-ylmethyl)-2,6-dimcthyI-oxo-piperazine-l -carboxylic acid (4 

.r^... r.h-T^x l^-■^rT^;H- 



l -(4-Aminoquinoiin-^-\ Iriicths i )-^-U>-^iil^no:>en/.'i n |ttiK)piiL-n-^-:DUlUin> 1 i-pipura/iii-^-^^iu- 
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l-(4-Amino-quinolin-7-ylmethyl)-442-(5-chloro-thiophen-2-yl>ethenesulfonyl]-piper^^^ 

one, 

(S)-l-{4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-3-methyl- 
pipera2in-2-one, 

(3S,5S)-l-{4-Amino-quinolin-7-ylinethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-3,5- 

dimethyl-piperazin-2-one, 

(3S,5R)-l-(4-Amino-quinoiin-7-ylmethylH-[2-(5-chloro-thiophen-2-yi)-ethenesulfonyl]-3,5- 

dimethyl-piperazin-2-one, 

(S,R)-l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-suIfonyl)-6-oxo- 

piperazine-2-carboxyiic acid, 

l-(4-Amino-quinolin-7-ylmelhyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyi)-6-oxo-piperazine- 

2-carboxyiic acid methylamide, 

l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine- 

2-carboxylic acid ethylamide, 

l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine- 

2-carboxylic acid dimethylamide, 

l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-su!fonyl)-6-(morphoiine-4- 

carbonyl)-piperazin-2-one, 

(S)-l-(4-Aminoquinolin-7-ylmethyl)-4-[3-(5-chlorothiophen-2-yl)-ailyl]-3-methyipiperazin-2- 

one, 

l-(4-Amino-quinolin-7-ylmethyi)-4-[3-(5-chloro-thiophen-2-yl)-alIyl]-piperazin-2-one, 
(3S, 5R)-l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-3,5- 

dimethyl-piperazin-2-one, 

(3S, 5S)-l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chioro-benzo[b]thiophen-2-yImethyl)-3,5- 

dimethyl-piperazin-2-one, 

(S)-l-(4-Am!nQ-quinolin-7-y!methy!V4-(7-chloro-isoquinolin-3-ylmeihyn-3-methyl-^ 

2-one, 

(S)-l-(4-Amino-quinoliri-7-ylmethyl)-4-(6-chloro-naphthalen-2-ylmethyl)-3-mcthyl-pipcrazin-2 

one, 

(3S,5S)-l-(4-Arnino-quinolin-7-ylmethyI)-4-[3-(5-chloro-thtophen-2-yl)-ailyl]-3,5-dimcthyl- 
piperazin-2-one. 
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(S)_l.(4.Amino-quinolin-7-ylmethyl)-4-(6-chloro-naphthalen-2-ylmethyl)0-ethyl-piper^^ 

one, 

l_(4_Amino-quinoIin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyi]-(S)-3-((R)-l-methoxy- 
ethyl)-piperazin-2'One, 

5 l-(4-Amino-quinolin-7-ylmethyl)-4-(7-chloro-isoquinolin-3-ylmethyl)-(S)-3-((R)-l-methoxy- 
ethyl)-piperazin-2-one, 

(S)- 1 -(4-Amino-quinolin-7-yimethyl )-4M 5-chIoro- 1 H-indol-2-ylmethyl)-3-methoxymeth^ 
piperazin-2-one, 

(SV 1 -(4-Amino-quinolin-7-ylmethy I )-4-(5-chloro- 1 H-indoI-2-ylmethyI)-3-methyl-piperazin-2- 

1 0 one, 

4-(5-Chioro-lH-indoI-2-ylmethyl)-l-[4-{2-hydroxy-elhylaniino)-quinolin-^yimethyi]-pipera^^ 

2-one, 

(S)-4-{5-Chloro-l H-indol-2-ytmethyi )-l-(4-ethylamino-quinoiin-7-ylmethyl)-3-met^ 
piperazin-2-one, 

1 5 ( S)-4-{5-Chloro- 1 H-indol-2-yimethyl )- 1 -(4-ethylamino-quinoiin-7-ylmethyI)-3-methoxymethyl- 

piperazin-2-one, 

(S)-4-(5-Chloro-lH-indol-2-ylmethyl)-3-methyI-l-(4-nriethylaniino-quinolin-7-ylniethyl)- 
piperazin-2-one, 

(S)-4M5-Chloro-lH-indol-2-ylniethy[)-3-niethoxyniethyl-l-(4-methylaniino-quinoiin-7- 

20 ylmethyl)-piperazin-2-one, 

(S)-l-(4-Amino-quinoIin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-ailyl]-3-methyl-4-oxy- 

piperazin-2-one, 

(S)-l-(4-Aminoquinolin-7-ylmethyl)-4-[3-(4-bromothiophen-2-yl)acryloyi]-3-methyi-piperazin- 

2-one, 

25 l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yi;)-acryloyl]-3(S)-ethyl-6-met^ 
piperaziu-2-one, 

4-[3-(5-Chloro4hiophen-2-yl)-acr\'loyl]-(S)-3-ethyl-l-(4-hydroxyamino-quinolin-7-ylmethyl)^ 
piperazin-2-one, 

l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-piperazin-2-one, 
30 (S)-lK4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-ethyl-pip 
2-one, 
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(S)- 1 -(4-Amino-quinolin-7-ylmethyl)-4-[3-( 5-chloro-thiophen-2-yl)-acryloyl]-3- 
methoxymethyi-piperazin-2-one, 

(S)-l-(4-Amino-quinolin-7-ylmethyl )-4-[3-(4-bromo-thiophen-2-yl)-acryioyl]-3-ethyl-piperazin- 

2-one, 

5 (S)-] -(4-Amino-quinoiin-7-yirnethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-ethyl-piperazin- 

2-one, 

fS)-l-(4-Amino-quinolin-7-ylmethy!)-4-[(5-chloro-thiophen-2-yloxy)-acetyI]-3-methoxyrnethyl- 
6-methyi-piperazin-2-one, 

1 -(4-Amino-quinolin-7-ylmethyI )-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-(S)-3-( 1 -(R)- 
1 0 methoxy-ethyl)-piperazin-2-one, 

l-(4-Aminoquinolin-7-ylmethyl)-4-[3-(4-bromolhiophen-2-yl)-acryioyiJ-3-(5>Ht-(R)- 
methoxyethyl)-pipera2in-2-one trifluoroacetate, 

i-{4-Aminoquinoiin-7-ylmethyl)-4-[(5-chlorothiophen-2-yloxy-acetyl]-3-(SHl-(R)- 
methoxyethyl)-piperazin-2-one trifluoroacetate, 
1 5 (S)- 1 -(4-Amino-quinoiin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyI]-3-ethyl-piperazin- 

2-one, 

l-(4-Aminocinnolin-7-ylmethyi)-4-[2-(5-chlorothiophen-2-yl)-ethenesuIfonyI]-piperazin-2-one, 
4-(6-Chloro-thieno[2,3-b]pyridine-2-sulfonyl)-l-[2-(pyridin-4-yiamino)-ethyl]-piperazin-2-one, 
4-(6-Chioro-benzo[b]thiophene-2-sulfonyl)-l-[2-(methyl-pyridin-4-yl-amino)-ethyI]-piperazin- 

20 2-one, 

4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-l-[2-(3-methyl-pyridin-4-yiamino)-ethyl]- 
piperazin-2-one, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-[2-(pyridin-4-ylamino)-ethyl]-piperazin-2-one, 
l-f2-(Pyridin-4-ylamino)-ethyl]-4-(thieno[2,3-b]pyridine-2-sulfonyl)-piperazin-2-one, 
25 4-(5'-Chloro-[2,2']bithiophenyl-5-sulfonyl)-l-[2-(pyridin-4-yiamino)-ethyl]-piperazin-2-one, 
l-|2-(Pyridin-4-ylamino)-ethyl]-4-(thieno[3,2-b]pyridine-2-sulfonyl)-pipcrazin-2-one, 
4-[2-(5-Chioro-thiophcn-2-yl)-ethenesulfonyl]-l-[2-(pyridin-4-yiamino)-ethyI]-piperazin-2-one, 
4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-l-[2-(niethylpyridin-4-ylarnino)-ethyI]-piperazin 

2-one, 

30 4-(2-Benzo[b]thiophcn-2-yi-ethenesuifonyr)-l-[2-(pyridin-4-ylamino)-ethyl]-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-l-[2-(3-melhyl-pyridin-4-yiamino)-cthyl]-pipcrazin 
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l-[2-(2-Amino-3-chioro-pyridin-4-ylamino)-ethyI]-4-[2-(5-chloro-lhiophen-2-yl)- 
ethenesuifonyl]-piperazin-2-one, 

i -[2-(2-Amino-5-chloro-pyridin-4-ylamino)-ethyi]-4-[2-(5-chloro-thiophen-2-yi)- 
ethenesuifonyi]-piperazin-2-one, 
5 4-[2-{ 5-Chloro-thiophen-2-yl)-ethenesulfonyl]-l-[2-(2,3,5,6-tetrachloro-pyridin-4-yiamino)- 

ethyl]-piperazm-2-one, 

i-[2-(2-Amino-3,5,6-trichloro-pyridin-4-ylamino)-ethyl]-4-[2-(5-chloro-thiophen-2-yl)- 
ethenesulfonyl]-piperazin-2-one, 

4-[3-(5-Chloro-thiophen-2-yi)-acryloyl]-l-[2-(pyridin-4-ylamino)-ethyI]-piperazin-2-one, 
1 0 4-(6-Chloro-benzo[b]thiophene-2-suifonyl)- 1 -[2-(pyridazin-4-yi-amino)-ethy l]-piperazin-2-one, 

l-[3-(4-Amino-pyridin-3-yl)-propenylJ-4-[^-(^-chioro-thiophen-2-yi)-ethenesuifonyi]-piperazin- 

2-one, 

N[3-(4-Amino-pyridin-3-yl")-propeny!]-4-(6-chloro-benzo[b]thiophene-2-suIfonyi)-piperazin-2- 

one, 

15 l-[3-(4-Amino-pyridin-3-yi)-allyl]-4-(6-chloro-benzo[b]thtophene-2-sulfonyl)-piperazin-2-one, 
l-[3-(4-Amino-pyridin-3-yl )-allyl]-4-[2-(5-chloro-thiophen-2-yI)-ethenesulfonyl]-piperazin-2- 

one, 

l-[3-(4-Amino-pyridin-3-yl)-propyl]-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin-2- 

one, 

20 l-[3-(4-Amino-pyridin-3-yi)-propyl]-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-piperazin-2- 
one, 

4-[2-{5-Chlorothiophen-2-yI)-ethenesulfonyl]-l-(2-pyrrolo[3,2-c]pyridin-l-ylethyl)-piperazin-2- 

one, 

4-Prop-2-ynyl- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one. 
25 . 1,4-Bis-(1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 

4-(6-Chloro- 1 H-benzoimida7oi-2-ylmethyl)-l -(l}^-py^rolo[3.2-cJpyridin-2-ylmethyl)-piperazi^- 
2-one, 

4-(5'-Chloro-[2,2']bithiophenyi-5-ylmethyl)- 1 -( 1 H-pyrrolo[3,2-cJpyridin-2-ylmethyl)-piperazin- 

2-one, 

30 4-[3-(5-Chloro-thiophen-2-yl)-allyl]- 1 -( 1 H-pyrroIo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 

4-(5-Chloro- 1 H-indol-2-ylmelhyl)- 1 -( 1 M-pyrroio[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 

1 .^A,p}i lr>r'^-nrinhthri '(Ml - . \ !rTieth%'lV T l-n\ rTolf^''1 -c^ p\Tjd in -'^ - \'Im cthxlVpi pera7in-2-one 

3 piperazinc-2-i r )-carDo\\ iiL acid metliyl ester. 
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l-(5-Chloro-lH-indol-2-ylmethyl)-5-oxo-4-(l H-pyrrolo[3.2-c]pyridin-2-ylmethyl)-piper^^^ 

(±)-carboxylic acid methyl ester, 

1 -[(5-Chloro-thiophen-2-yloxy)-acet>'l]-5-oxo-4-( 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 
piperazine-2-carboxylic acid methyl ester, 

l-(6-Chloro-benzo[b]thiophene-2-carbonyl)-5-oxo-4-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 

pipera2ine-2-carboxyiic acid methyl ester, 

1 -[ 1 -(3,5-Dichloro-phenyl)-2,5-dimethy I- 1 H-pyrroie-3-carbonyl]-5-oxo-4-( 1 H-pyrrolo[3,2- 
c]pyridin-2-yimethyl)-piperazine-2-carboxylic acid methyl ester, 

l-( lH-Pyrrolo[3,2-c]pyridin-2-ylmethyl)-4-(lH-pyrrolo[2,3-c]pyridin-2-ylmethyl)-piperazin-2- 

one, 

4-(3-Phenyl-prop-2-ynyI)-l-(l H-pyrroto[3,2-cJpyridm-2-yimethyi)-piperazin-2-one, 
4-[3_(5.Chioro-thiophen-2-yl)-prop-2-yny[]-l-(lH-pyrroIo[3,2-c]pyndm-2-ylmethyl)-piperazin- 

2-one, 

4-[3-(5-Chloro-thiophen-2-yl)-allyl]-3-(S)-methoxymethyl-l-(lH-pyrrolo[3,2-c]pyridin-2- 

ylmethyl)-piperazin-2-one, 

4-(5-Chloro-l H-indol-2-y lmethyl)-3-(S)-methoxymethyl- 1 -( I H-pyrrolo[3,2-c]pyridin-2- 

ylmethyl)-piperazin-2-one, 

4-(5'-Chloro-[2,2']bithiophenyl-5-ylmelhyl)-3-(S)-methoxymethyl-l-(lH-pyrrolo[3,2-c]pyridin- 

2-ylmethyl)-piperazin-2-one, 

4-( 6-Chloro-benzo[b]thiophene-2-carbonyl)-3-(S)-methoxymethyl- 1 -( 1 H-pyrrolo[3,2-c]pyridin- 
2-ylmethyl)-piperazin-2-one, 

4-[l-(3,5-Dichloro-phenyl)-2,5-dimethyl-lH-pyrroie-3-carbonyl]-3-(S)-methoxymethyl-l-(lH- 

pyrrolo[3,2-c]pyndin-2-ylmethyl)-piperazin-2-one, 

4.[3.(4.Chloro-phenyi)-(E)-acryioyl]-3-(S)-methoxymethyl-l-(lH-pyrrolo[3,2-c]pyridin-2- 

ylmethyl)-piperazin-2-one, 

(S)-2-Methoxymethyl-3-oxo-4-{ ! n-pyrrolo[3,2-clpyridin-2-ylmethylVpiperazine- 1 -carboxylic 
acid (4-chloro-phcnyl)-amide, 

(S)-4-[3-(5-Chloro-thiophen-2-yl)-(E)-acryloyl]-3-methoxymethyl-l-(lH-pyrrolo[3,2-c]pyridin 

2-ylmethyl)-piperazin-2-one, 

4-(6-Chloro-benzo[b]thiophene-2-carbonyl)- 1 -( 1 H-pyrrolo[3,2-c]pyndin-2-ylmethyl)piperazin- 

2-one, 



onc. 
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4-[l -(3,5-Dichloro-phenyl)-2,5-dimethy!- 1 H-pyrrole-3-carbonyl]- 1 -( I H-pyrrolo[3,2-c]pyridin-2- 
ylmethyl)-piperazin-2-one, 

4-{5'-Chloro-[2,2']bithiophenyl-5-carbonyI)-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin- 

2-one, 

5 4-(5-Chloro-lH-indole-2-carbonyl)-l<lH-pyrTolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 
4_[4.(6-Methoxy-pyridin-3-yl)-benzoyl]-l-(lH-pyrroio[3,2-c]pyridin-2-ylmethyl)-piperazin-2- 

one, 

4-(4-Pyridin-3-yl-benzoyl)-l-(lH-pyrrolo[3,2-c]pyridin-2-yimethyi)-piperazin-2-one, 
4-[3-(4-Bromo-thiophen-2-yl)-(E)-acryloyl]- 1 -( 1 H-pyrroIo[3,2-c]pyridin-2-ylmethyl)-piperazin- 

10 2-one, 

4-[3-(5-Chioro-thiophen-2-y l)-propionyi]- 1 -( I H-pyn-oio[3,2-c]pyridin-2-yimeihyi)-piperazin-2- 

one, 

4-[(5-Chioro-3-methyl-benzo[b]thiophen-2-yl)-acetyl]-i-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)- 
piperazin-2-one, 

15 4-[2-(4-Chloro-phenyl)-2-methyl-propionyl]-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyi)-piperazin- 
2-one, 

443-(3,4-Dichloro-phenyl)-(E)-acryloyl]-l-(lH-pyrrolo[3,2-c]pyridm-2-ylmethyl)-piperazin-2- 

one, 

4-[(4-Chloro-phenyI)-acetyl]-I-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 
20 4-[3-(4-Chloro-phenyl)-(E)-acryioyl]-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmelhyi)-piperazin-2-one, 
4-[3-(5-Chloro-thiophen-2-yl)-(E)-acryloy!]-l-(lH-pyrroio[3,2-c]pyridin-2-ylmethy!)-pipe^^^ 

2-one, 

(±)-l-{4-Amino-quinazolin-7-ylmethyI)-4-(5-chloro-lH-indol-2-ylmethyl)-6-oxo-piperazine-2- 
carboxylic acid methyl ester, 
25 (±)- 1 -(4- Amino-quinazolin-7-ylmethyl)-4-(5-chloro- 1 H-indol-2-y imethy l)-6-oxo-piperazine-2- 

carboxylic acid, 

(±)-l-(4-Aniino-quinazolin-7-ylmethy!)-4-(5-chloro-] H-indol-2-ylmethyl)-6-oxa-piperazine-2- 
carboxylic acid methylamide, 

(-f-/-)-l-(4-Amino-quinazolin-7-ylmethyl )-4-(5-chioro- 1 H-indol-2-ylmethyl)-6-oxo-piperazine-2 
30 carboxylic acid ethy lam idc, 

(+/- )-l-(4-Amino-quinazolin-7-yImethyl)-4-(5-chioro-l H-indol-2-yimethyi)-6-oxa-piperazine-2 
-^r-h'~^y^•iic ncid dimcthx'lam idr 
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(+/-)_ 1 -(4-Amino-quinazoiin-7-ylmethyl)-4-( 5-chloro- 1 H-indol-2-ylmethyl )-6-oxo-piperazine-2 
carboxylic acid (2-hydroxy-elhyl)-amide, 

1 -(4- Amino-quinazolin-7-ylmethyl )-4-{ 5-chloro- 1 H-indol-2-ylmethyI )-6-oxo-piperazine-2 
carboxylic acid bis-(2-hydroxy-ethy[)-amide, 
5 (+/.). 1 -(4- Amino-quinazolin-7-ylmethyl)-4-( 5-chloro- 1 H-indol-2-ylmethyl )-6-(morpholine-4- 

carbonyl)-piperazin-2-one, 

(V-)-l-(4-Arnino-quinazolin-7-ylrnethyl)-4-(5-chloro-IH-indol-2-ylmethyl)-6-oxo-piperazine-2 
carboxylic acid methylcarbamoylmethyl-amide, 

(+/-)- 1.(4- Amino-quinazolin-7-ylrnethylM-[3-(5-chloro-thiophen-2-yl)-aIIyl]-6-oxo-piperazine- 

10 2-carboxylic acid, 

(+/. )-l-(4-Aniino-quinazolin- /-ylmethyi)-4-[3-(5-chioro-thiophen-2-yi)-aliyl]-6-oxL>-pipcrazi 

2-carboxylic acid methyl ester, 

(+/.)_ l-( 4- Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-6-oxo-piperazine 

2-carboxylic acid amide, 

15 (+/-)- l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-a[lyl]-6-oxo-piperazine 

2-carboxyIic acid ethylamide, 

(+/.)_l.(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-alIyl]-6-(4-methyl- 

piperazine- 1 -carbony l)-piperazin-2-one, 

(±)-l-(4-Amino-quinazoiin-7-yImethylj-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo- 

20 piperazine-2-carboxyIic acid methyl ester, 

(±)- ] -(4-Amino-quinazolin-7-ylmethyl )-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo- 
piperazine-2-carboxylic acid, 

(±)-l-(4-Amino-quinazolin-7-ylmethyI)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo- 

piperazine-2-carboxylic acid amide, 
25 (4-/-)-l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo- 

piperazinc-2-carboxylic acid ethyl ester, 

(+/.)_l.(4.Amino-quinolin-7-ylmcthylV4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo- 

piperazine-2-carboxyIic acid, 

(+/.). l.(4.Amino-quinolin-7-y lmethyl)-4-(6-chioro-benzo[b]thiophene-2-sulfonyl)-6-oxo- 

30 piperazine-2-carboxylic acid methylamide, 

(+/-)- l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo- 

r^inrr-i /''v-- ''\Tr^oy\'l ic ncid ethxlnmirle 



wo 99/37304 



PCT/US99/01682 



282 

(4-/.)-l-(4-Amino-quinolin-7-yimethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6- 
(morpholine-4-carbonyl)-piperazin-2-one, 

(±)- 1 -(4-Amino-quinazolin-7-y Imethyl )-4-[( 5-chloro-thiophen-2-yloxy)-acety l]-6-oxo- 

piperazine-2-carboxylic acid methyl ester, 

(±)-l -(4- Amino-quinazolin-7-y Imethyl )-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-6-oxo- 

piperazine-2-carboxylic acid methylamide, 

(+/.). l.(4-Amino-quinazolin-7-ylmethyI)-4-[(5-chloro-lhiophen-2-yIoxy)-acetyl]-6-oxo- 

piperazine-2-carboxylic acid ethylamide, 

(+/->l-(4-Amino-quinazolin-7-yImethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-6-oxo- 

piperazine-2-carboxy!ic acid, 

4->'rop-2-yny i- 1 -( 1 H-pyrrolo[5,2-c jpyridin-2-y imeihyi)-pipciaziii-2-one. 
A. 2-(2-Oxo-4-prop-2-ynyl-piperazin- 1 -ylmethyi)-pyrrolo[3,2-c]pyridine- 1 -carboxylic acid tert-butyl 
ester, 

U4-Bis-(lH-pyrroio[3,2-c]pyridin-2-yImethyl)-piperazin-2-one, 

2-Amino-4-[4-(6-chIoro- 1 H-benzoimidazol-2-y lmethyl)-2-oxo-piperidin- 1 -ylmethyl]- 
benzonitrile, 

4-[4-(6-Chloro-lH-benzoimidazol-2-ylmethyl)-2-oxo-piperidin-l-ylmethyl]-benzamidine, 

l-(4-Amino-quinazolin-7-ylmethly)-4-(6-chioro-lH-benzoimidazol-2-ylmethyl)-piperidin-2-one, 

4-(6-Chloro-lH-benzoimidazol-2-ylmethyl)-l-(2,4-diamino-quinazolin-7-ylmethyl)-piperidin-2- 

one, 

l-(4-Amino-2-methyl-quinazolin-7-yimethly)-4-(6-chloro-lH-benzoimidazol-2-ylmethyl)- 
piperidin-2-one, 

{3S, 5R)-4-[4-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-3,5-dimethyl-2-oxo-piperazin-l-ylmethyl]- 
benzamidine, 

(3S,5S)-4-[4.(6-Chloro-benzo[blthiophen-2-yImcthyl)-3,5-dimethyl-2-oxo-piperazin-l-ylmethyl> 
benzamidine, 

4.{4.[3.(5-Chloro-lhiophen-2-yl)-acr\ioyl]-3,5-dimcthyi-2-oxo-piperazin-l-ylmethyl}-bcnzamidine. 
(3R,5S)-4-[4-(6-Chloro-benzo[b]thiophen-2-ylmethyl|-3,5-dimethyl-2-oxo-piperazm-l-ylmethyl]- 
benzamidinc, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-[3-(3H-imidazol-4-yl)-propyl]-piperazin-2-one, 
4.[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-ylmethylJ-piperidine-l- 



^i-a)-Chloro-Dcn/olb]ttiiophetic-^-:,uitc)n> \}- -.-i 4-pipcruiin--t-^ i-biii> i )-pipcra/ui-^-^'iiL- 
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4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(2-piperidin-4-yl-ethyi)-piperazin-2-one, 

4-(6-Chioro-benzo[b]thiophene-2-sulfonyl)-l-(3-piperidin-4-yl-propyl)-piperazin-2-one, 

4-[(5-Chloro-thiophen-2-yloxy)-acetyl]-3KS)-methoxymethyi-144-(6-methoxy-pyridin-3-yl)- 

benzyl]-piperazin-2-one, 

4*-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-ylmethyl]-biphenyl-2- 

carbonitrile, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(4-chloro-3-hydroxy-benzyl)-piperazin-2-one, 
l-Benzyl-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin-2-one, 
4-(6-Chloro-benzo[b]thiophene-2-suifonyl)-l-(4-chloro-benzyl)-piperazin-2-one, 
4-[(4-Chloro-thiophen-2-yloxy)-acetyl]-3-(S)-methoxymethyi-l-[4-(6-methoxy-pyridinO-yIV 

benzyl]-piperazin-2-one, 

4-[(5-Chloro-lhiophen-3-yloxy)-acetyl]-l-[4-(6-hydroxy-pyridin-3-yl)-benzyl]-3-(S)- 

methoxymethyi-piperazin-2-one, 

4-[(5-Chloro-thiophen-3-yloxy)-acet>'l]-3-(S)-methoxymethyl-l-[4-(6-methoxy-pyridin-3-ylV 

benzyl]-piperazin-2-one, 

4-[(5-Chloro-thiophen-2-yloxy)-acetyl]-l-[4-(6-hydroxy-pyridin-3-yl)-benzyl]-3-(S)- 

methoxymethyl-piperazin-2-one, 

4-[3-(5-Chloro-thiophen-2-yl)-(E)-acryloyI]-l-[4-(6-methoxy-pyridin-3-yl)-benzyl]-3-(S)- 

methyi-piperazin-2-one, 

4-[3-(5-Chloro-tliiophen-2-yl)-(E)-acryloyi]0-(S)-methyl-l-[4-(6-oxo-l,6-dihydro-pyridin-^ 

yl)-benzyl]-piperazin-2-one, 

I-Biphenyl-4-ylmethyl-443-(5-chIoro-thiophen-2-yl)-(E)-acryloyl]-3(S)-ethyl-6-met^^ 

piperazin-2-one, 

4-[3-(5-Chloro-thiophen-2-ylHE)-acryloyl]-l-[4-(6-hydroxy-pyridin-3-yl)-benzyl]-3-(S)- 

methoxymethyl-piperazin-2-one, 

4-[3-(5-Chloro-thiopherv2-yl)-(E)-acryloyll-3-(S)-methoxymethyl-l-[4-(6-methoxy-pyridin^ 

yi)-benzyl]-pipcrazin-2-one, 

l-(3-Amino-lH-indazol-6-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-piperazin-2- 

lM3-Amino-lH-indazol-6-ylmethylH-[3-(5-chloro-thiophen-2-yl)]-piperazin-2-one, 

l-(3-Amino-lH-indazol-6-ylmethyl)-4-(6-chIoro-benzo[b]thiophene-2-sulfonyl)-piperazin-2- 

one, 

benzamidine. 
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3- [4-(6-ChIoro-benzo[b]thiophen-2-ylmethyI)-2,5-dioxo-piperazin-l-ylmethyl]-benzamidine, 

and 

4- [4-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-2,5-dioxo-piperazin-l-ylmethyl]-ben2amidine, 
or a pharmaceutical ly acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 

5 thereof, a hydrate thereof or a solvate thereof. 

5 K A compound selected from 

4.[3-(6-Amino-pyridin-3-yl)-acryloyl]-l-(4-amino-quinazolin-7-ylmethyl)-3-(S)-methoxymethyi- 
piperazin-2-one, 

10 l-(l-Amino-isoquinolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin-2-one, 
4-(5'-Chloro-[2,2']bithiophenyl-5-ylmethyi)-JH^)-n^ethoxymethyi-i-(iH-pyn-oio[3,2-c]pyridin-^ 
yimethyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophen-2-ylmethyl)-piperazin-2-one, 
(S).l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-methyI-piperazin-2- 

1 5 one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-pipera2in-2-one, 
l-(4-Amino-quinazolin-7-yimethyl)-4-(3-chloro-lH-indol-6-yimethyl)-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-ylmethyl)-4-(7-chloro-isoquinolin-3-ylmethyl)-3-(S)-methyl-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chIoro-thiophen-2-yl)-allyl]-4-oxy-piperazin-2-one, 
20 4-[2-(5-Chloro-thiophen-2-yl)-ethenesulfonyl]-l-[2-(pyridin-4-ylamino)-ethyl]-piperazin-2-one, 

l.(4_Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3-{S)-methyl-piperazin-2-one, 
4-(4-Amino-quinazolin-7-ylmethyl)-2-(S)-methoxymethyl-3-oxo-piperazme-l-carboxyiic acid (4-chloro- 
phenyl)-amide, 

l.(4.Amino-quinazolin-7-ylmethyl)-4-(6-chloro-lH-benzoimidazol-2-yImethyl)-piperazin-2-one, 
25 l-(4-Amino-thieno[3,2-d]pyrimidin-6-ylmethyl)-4-[2-(5-chloro-thiophen-2-yi)-ethenesulfonyl]- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3-(S)-methoxymcthyI- 
piperazin-2-one, 

l-(4-Amino-quinazoiin-7-ylmethyl)-4-[3-(5-bromo-furan-2-yl)-acryioyl]-3-(S)-methoxymethy!- 
30 piperazin-2-one, 

l.(4.Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro4hiophen-2-yl)-allyl]-3-(S)-methyl-4-oxy-piperazin-2- 
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1- (4-Amino-quinazoiin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-alIyl]0-(S)-ethoxymelhy^ 

2- one, 

l-(4-Amino-quina2olin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)-acryIoyl]-3-(S)-methyl-^ 
one, 

5 l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-((S)-lKR)-me^^^ 
piperazin- 2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-ch]oro-ben2o[b]thiophene-2-sulfony!)-6-oxo-piperazine-2-(R)- 
carboxylic acid ethyl ester, 

l-(4-Amino-quinazolin-7-ylmethyi)-4-(7-chloro-isoquinoIin-3-ylmethyl)-piperazin-2-one, 
10 l-(4-Amino-quinolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-piperazin-2-one, 

3.[4-(4-Amino-quinazolin-7-ylmethyl)-3-oxo-piperazin-l-yinfiethyi]-7-chioro-iH-quinoiin-2-one, 
l-{4-Amino-quinazoiin-7-ylniethyl)-3-(S)-butyl-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-piperazin-^^ 
4-[3-(6-Amino-pyridin-3-yl)-acryloyl]-]-(4-anfiino-quinazolin-7-ylniethyl)-3--(S)-propyl-piperazin-2-one, 
l-(4-Aniino-quinazolin-7-ylniethyl)-4-(3-chloro-lH-indol-6-ylniethyl)-3-(S)-nriethyl-pipera2in-2-one, 
15 l-(4-Annino-quinolin-7-ylmethyl)-4-(5-chloro-IH-indol-2-ytmethyl)-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-ethyl-piperazin-2-one, 

1- (4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-chloro-thiophen-2-yl)-acryloyl]-3KS)-ethyl-piper^^ 
4-(6-Chloro-benzo[b]thiophene-2-suIfonyi)-6-oxo-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazine- 

2- carboxylic acid methyl ester, 

20 (3S, 5R)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3,5-dimethyl- 

piperazin-2-one, 

l-(4-Amino-quinazolin-7-y [methyl )-4-[3-(4-bromo-thiophen-2-yl)-acryloyl]-3-(S)-ethyl-pipera2in-2- 
one, 

1 -(4-Amino-quinazolin-7-y Imethy 1 )-4-[3-( 5-chloro-thiophen-2-yl )-acryloy l]-3-{S)-methoxymethyi- 
25 piperazin-2-one, 

l_(4-Amino-quinazo!in-7-ylmethyl)-4-(5'-chloro-[2,2']bithiophenyl-5-sulfonyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-y Imethy l)-4-[3-(5-bromo-thiophen-2-yi)-acryioyl]-3-(S)-methoxymethyl- 
piperazin-2-one, 

!-(4-Amino-quinazolin-7-yImethyl)-4-[(5-chloro-thiophen-3-yloxy )-acetyl]-3-(S)-propyl-piperazin-2- 
30 one, 

4-[(5-Chloro-lhiophen-2-yIoxy)-acetyl]-l-[4-(6-hydroxy-pyridin-3-yl)-benzyi]-3-(S)-mcthoxymethyI- 

3 ^ 1 -(4-Amiiui-quinolin-~-> imcttiv i )'4m ^-chiorLi- i [ i-intjui-2-> uiiciin i )-:->-{ S i-nicins i-pipcra/jn-^-onc. 
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1 -(4-Amino-quinolin-7-ylmethyl)-4-(5-ch]oro- 1 H-indoI-2-ylmethyl)-3-(S)-methoxymethyl-^ 
one, 

l-{4-Amino-quinoiin-7-ylmethyl>-4-[3-(5-chloro-thiophen-2-yl)-acryloyI]-3-(S)-ethyl-6-^ 
piperazin-2-one, 

5 (3S, 5S)-l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-3,5-dimethyl- 
piperazin-2-one, 

(3S, 5R)-l-(4-Amino-quinazotin-7-ylmethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethenesuIfonyi]-3,5- 
dimethyl-piperazin-2-one, 

l.(4-Amino-quinazolin-7-ylmethylH-[3-(5-bromo-thiophen-2-yl)-acryioyI]-3-(S)-ethyl-piperazin^ 
10 one, 

1- (4-Amino-quinazolin-7-ylniethyl)-443-(4-bromo-thiophen-2-yi)-aci7ioyijOM5)-6 

2- one. 

l-(4-Amino-quinoiin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-aIlyl]-3-{S)-methyl-piperazin-2-one, 

1- (4-Amino-quinolin-7-ylmethyl)-4-(7-chloro-isoquinoiin-3-ylmethyl)-3-(S)-niethyI-piperazin-2-one, 
15 (4-Amino-quinazoiin-7-ylmethyi)-443-(5-chloro-thiophen-2-yl)-acryioyl]-3-(S)-ethyl-pipera^^ 

4-(6-Chloro-benzo[b]thiophene-2-suifonyl)- 1 -( 1 -ethyl- 1 H-pyrro!o[3,2-c]pyridin-2-y lmethyl)-piperazin- 

2- one, 

4-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-pipera2in-l-ylniethyl]-piperidine-l-carboxamidine, 
4-(6-Chioro-thieno[2,3-b]pyndine-2-sulfonyl)-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one 
20 4-(6-Chloro-benzo[b]thiophene-2-suIfonyl)-l-(lH-pyiTolo[3,2-c]pyridin-2-ylniethyl)-piperazin-2-one, 
4-[(5-Chloro-thiophen-3-yloxy)-acetyl]-3-(S)-methoxyniethyl-144-(6-n^ethoxy-pyndin-3-yl)-be 
piperazin-2-one, 

4.(4.Amino-quinazolin-7-ylmethyl)-3-oxo-2-(S)-propyl-piperazine-l-carboxylic acid (5-chloro- 
thiophen-2-yl)-amide, 

25 lH4-Amino-quinazoIin-7-ylmethyi:)-4-[3-(5-chloro-thiophen-3-yl)-acr7loyl]0-(S)-propyl-^ 
one, 

4M6-Chloro-benzo[b]thiophene-2-sulfonyl)-6-hydroxyniethyt-U(lH-pyrrolo[3,2-c]pyridin-2-y!meth 
piperazin-2-one, 

4-(4-Anfiino-qainazolin-7-ylmethyl)-2-(S)-methyi-3-oxo-piperazine-l-carboxylic acid (5-chloro- 
30 thiophen-2-yl)-amide, 

l_(4_Amino-qainazolin-7-ylmethyt)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-ethyI-6-niethyl- 

pipcrazin-2-onc. 
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l-(4-Amino-quinolin-7-yimethyl)-4-[3K4-bromo-thiophen-2-yl)-acryloyl]-3-(S)-methyl-pi 

1- (4-Amino-quina2olin-7-yimethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-methyl-piper^^^ 
one, 

lH4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-lH-ben2oimidazole-2-sulfonyl)-piperazin-2-one, 
5 4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-[l-(2-hydroxy-ethyl)-lH-pyrrolo[3,2-c]pyridin-2- 
ylmethyi]-piperazin-2-one, 

4-(6-Bromo-benzo[b]thiophene-2-sulfonyl)- 1 -( 1 H-pyrTolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 
4-(6-Chloro-ben2o[b]thiophene-2-sulfonyl)- 1 -( 1 -methyl- 1 H-pyrrolo[3,2-c]pyridin-2-ylmethyi)- 
piperazin-2-one, 

10 l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-3-(S)-meth^ 
methyl-piperazin-2-one, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazine- 

2- carboxyiic acid, 

l_(4_Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-acryloyl]-3-(S)-ethyl-6-m 

15 piperazin-2-one, 

l-{4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yi)-acryloyl]-3^ 

piperazin-2-one, 

l-(4-Amino-quinolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyl]-3-(S)-methoxym 
ptperazin-2-one, 

20 l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chloro-thiophen-2-yl)-acryloyi]-3-(S)-methoxymet^^ 
methyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(4-bromo-thiophen-2-yl)-acryioyl]-3-(S)-methoxym 
methyl-piperazin-2-one, 

1- (4-Amino-quinazoIin-7-ylmethyl)-443-(4-bromo-thiophen-2-yl)-acryloyl]-3-(S)-methoxymethyl- 
25 piperazin-2-one, 

(3S, 5R)-l-(4-Amino-quinolin-7-ylmethyij-4-[3-f5-chloro-thiophen-2-yl)-ailyl]-3, 5-dimethyl-piperazin 

2- one, 

4-[2-(5-Chloro-thiophen-2-yl)-elhencsuifonylJ-6-oxo-l-(lH-pyiTolo[3,2-c]pyridin-2-ylmethyl)- 

piperazine-2-carboxylic acid methyl ester, 
30 l-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyr)-6-oxo-piperazine-2-(R) 

carboxylic acid methyl ester, 
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l-(4-Amino-quinazoiin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyl]-6-(R)-hydroxymel^^ 
methoxymethyl-piperazin-2-one, 

l-( l-Amino-isoquinoiin-6-ylmethyi)-4-(6-chloro-benzo[b]thiophene-2-sulfonyi )-piperazin-2-one, 
l-(4-Amino-quinazoiin-7-yimethyl)-4-[(5-chloro-thiophen-3-yloxy)-acetyl]-3-(S)-methoxym 
5 piperazin-2-one, 

4-f4-(6-Chloro-benzo[b]thiophene-2-sulfony[)-2-oxo-piperazin-!-yimethy]]-benzamidine, 
l.(4.Amino-quinazoiin-7-ylmelhyl)-4-[(5-chloro-thiophen-2-yIoxy)-acetyl]-3-(S)- propyl-piperazin-2- 
one, 

4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-l-(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin^^ 

10 2-carboxyiic acid amide 

4-[2K5-ChIoro-thiophen-2-yl)-ethenesulfonyl]-6-hydroxymethyl-l-(lH-pyiTolo[3,2-cJpyridi^ 

ylmethyr)-piperazin-2-one, 

(4-/-)-l-(4-Amino-quinolin-7-ylmelhyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-pipera^^ 
carboxylic acid, 

15 l-(4-Amino.quinolin-7-ylmethyl)-44(5-chloro-thiophen-2-yloxy)-acetyl]-3-(S)-methoxymet^^ 
methyl-piperazin-2-one, 

4.(4-Amino-quinazoiin-7-ylmethyl)-2-(S)-methoxyrnethyl-3-oxo-piperazine-l -carboxylic acid (5- 
bromo-thiophen-2-yl)-amide, 

4-[4-(6-Chloro-thieno[2,3-b]pyridine-2-sulfonyl)-2-oxo-piperazin-l-ylmethyl]-benzamidine, 
20 4-[2-(5-Chloro-thiophen-2.yl)-ethenesuIfonyl]- 1 -( 1 H-pyrTolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, 
l-(4-Amino-quinazolin-7-ylmethylV4-[3-(4-chioro-thiophen-2-yl)-acryloyl]-3-(S)- propyl-piperazin-2- 
one, 

l-(4-Amino-quinolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yioxy)-acetyl]-3KS)-ethyl-piperazin-2-^^ 
4.(4.Amino-quinazoiin-7-ylmethyI)-2-(S)-methoxyrriethyi-3-oxo-piperazine-l -carboxylic acid (5-chloro- 

25 thiophen-2-yl)-amide, 

l-(4-Arnino-quinazolin-7-y!methy!)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin~2-one, 

l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(4-bromo-ihiophen-2-yl)-acryloyl]-3-(S)- propyl-piperazin-2- 
one, 

(+/.)_ l.(4.Amino-quinazoiin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine- 

30 2-carboxylic acid amide, 

l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)-acetyi]-3-(S)-mcthoxymethyl- 



35 l-f4-Amino-ciiuiolin-'^->lmcth>l }-4-(:-t5-eh!oro-thK>phLMi-:^vi i-ctiK^ncsulroini i-pi 
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l-{4-Amino-quinolin-7-ylmethyl)-4-(6-chIoro-benzo[b]thiophene-2-suIfonyl)-6-(rriorpholine-4- 
carbonyl)-piperazin-2-one, 

l-(4-Amino-quinolin-7-ylmethyi)-4-(6-chioro-benzo[b]thiophene-2-suifonyl)-6-oxo-piperazine-2- 
carboxyiic acid dimethylamide, 
5 l-(4-Amino-quinolin-7-ylmethyl)-4-(6-chioro-benzo[b]thiophene-2-suifonyl)-6-oxo-piperazine-2- 
carboxyiic acid ethylamide, 

1 -(4-Amino-quinolin-7-ylmethyl )-4-( 6-chioro-benzo[b]thiophene-2-suifonyl )-6-oxo-piperazine-2- 
carboxylic acid methylamide, 

l-(4-Amino-quinazoIin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yioxy)-acetyl]-3-(S)-methoxymethyl-6- 
1 0 methyl-piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylrnethyl)-4-(6-chloro-ben2o[b]thiophene-2-sulfonyl)-6-oxo-piperazine-2-(S)- 
carboxyiic acid ethyl ester, 

4-f2-(5-Chloro-thiophen-2-yl)-ethenesuifonyl]-6-(R)-hydroxymethyl-l-(lH-pyrrolo[3,2-c]pyridin-2- 
ylmethyl)-piperazin-2-one, 
15 l-(4-Amino-quinolin-7-ylmethyI)-4-[2-(5-chIoro-thiophen-2-yl)-ethenesulfonyl]-pipera2in-2-one, 

(3S, 5S)- 1 -(4-Amino-quinolin-7-ylmethyl)-4-[2-(5-chioro-thiophen-2-yl)-ethenesulfonyl]-3, 5-dimethyl- 
piperazin-2-one, 

l-(4-Amino-quinazolin-7-ylmelhyl)-4-{6-chloro-thieno[2,3-b]pyridine-2-sulfonyl)-piperazin-2-one, 
l-(4-Amino-quinoIin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-piperazin-2-one, 
20 (3S, 5S)-l-(4-Amino-quinazolin-7-ylmethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-3, 5- 
dimethyl-piperazin-2-one, 

1- (4-Amino-quinazolin-7-ylmethyl)-4-[2-(5-chloro-thiophen-2-yl)-ethenesulfonyl]-piperazin-2-one, 
(+/-)- !-(4-Amino-quinazolin-7-ylmethyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine- 

2- carboxylic acid, 

25 l-(4-Aniino-quinolin-7-ylmethyl)-4-(5-chloro-in-indol-2-ylrTiethyl)-3-(S)-methyl-piperazin-2-one, 
4-( 5-Chloro- 1 H-indol-2-ylmethyl)-3-(S)-methyl- 1 -(4-methylamino-quinolin-7-ylrnethyl)-pipcrazi 
one, 

4-(5-Chioro- 1 H-indol-2-ylmethyl)-3-(S)-methoxymethyl- 1 -(4-methylamino-quinolin-7-ylmethyi)- 
piperazin-2-one, 

30 l-(4-Amino-quinolin-7-ylmethy!)-4-f6-chloro-benzo[b]thiophene-2-suIfonyl )-6-oxo-piperazine-2- 
carboxyiic acid dimethylamide, 

■ M:i M it ■■■ o iJ i 1 1.1/'^ . . ....... ■ ■ , V , , ^ . : .i. .. 

3 5 -l-carbo\vlic acid amidt*. 
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l-(4-Amino-quinazolin-7-ylmethyl)-4-( 1 H-5 3-chloro-l-aza-inclen-2-ylmethyI)-6-oxo-piperazine-2- 
carboxylic acid, 

{+1- )-]-(4-Arnino-quinazolin-7-yImethyl)-4-(5-chloro-lH-indol-2-y]rnethyi)-6-oxo-piperazine-2- 
carboxylic acid methylamide, 
5 (+/-)- l-(4-Amino-quinazolin-7-ylmethyl)-4-(5-chloro-lH-iridol-2-ylmethyl)-6-oxo-piperazine-2- 
carboxylic acid ethylamide, 

1- {4-Amino-quinazoiin-7-ylmethyl)-4-(5-chloro-lH-indoI-2-ylmethyl)-6-oxo-piperazine-2-carboxyiic 
acid (2-hydroxy-ethyl)-amide, 

{+/-)- l-{4-Amino-quinazoIin-7-yirnethy I )-4-[(5-chloro-thiophen-2-ytoxy)-acety]]-6-oxo-piperazine-2- 
10 carboxylic acid methyl ester, 

(+/- )-l-(4-Amino-quinazolin-7-ylmethyl)-4-[3-(5-chioro-thiophen-2-yl)-aIlylJ-6-oxo-piperazme-2- 
carboxylic acid methyl ester, 

(+/-)- 1 -(4- Amino-quinazolin-7-y lmethyl)-4-[3-( 5-chloro-thiophen-2-yl)-allyl]-6-oxo-piperazine-2- 
carboxylic acid, 

1 5 4-(5'-Chloro-[2,2']bithiophenyl-5-ylmethy l)-6-oxo- 1 -( 1 H-pyrrolo[3,2-c]pyridin-2-y lmethyl)-piperazine- 

2- carboxyiic acid methyl ester, 

4-[2-(5-Chioro-thiophen-2-yl)-ethenesulfonyl]-5-hydroxymethyl- 1 -( 1 H-pyrrolo[3,2-c]pyndin-2- 
ylmethyl)-piperazin-2-one, 

1- [2-(5-Chioro-thiophen-2-yl)-ethenesulfonyI]-5-oxo-4-(lH-pyrroIo[3,2-c]pyridin-2-y!methyl)- 
20 piperazine-2-carboxylic acid methyl ester, 

or a pharmaceuticaliy acceptable salt thereof, phaimaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof. 

52. A compound which is 

25 2-[4-(6-Chlorobenzo[b]thiophene-2-sulfonyl)-2-oxopiperazin- l-yl]-N-[2-(3H-imidazoI-4-yi)- 
ethyl]acetamide. 

2- [4-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-2-oxo-piperazin-] -yl]-N-pyridin-4-yl-acetamide, 
2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l -yl]-N-pyridin-3-yimethyl-acetamide, 
2-[4-(6-Ch[oro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-piperidin-4-yl-acetamide, 

30 N-( l-Carbamimidoyl-piperidin-4-yl)-2-[4-(6-chloro-benzo[b]thiophene-2-sulfo^yl)-2-oxo-piperazin-l- 
yl]-acetamide, 

J^ ^-[4-(6-Chloro-bcnzo[bJihiophenc-2-sulk)n\ I )-2-o\o-pipcra/m- i -> 1 ]-N-f)hcn\ l-acctanudc. 
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2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-pipera2in-l-yl]-N-(9H-purin-6-yl)-acemmide, 
N-(4-Amino-2-melhyl-pyrimidin-5-ylmethyl)-2-[4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-2-^^ 
piperazin- 1 -yl]-acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-(3-imidazol-l-yl-propyi)- 
5 acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-[2-(l -methyl- IH-imida^^ 
cthyl]-acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-pipera2in-l-yl]-N-(2-pyridin-4-yl-ethyl)- 
acetamide, 

10 2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]~N-[2-(3-methyl-3H-imidazol-4-yl^ 
ethyl]-acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-]-yl]-N-(2-pyridin-2-yI-ethyl)- 
acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-(2-pyridin-3-yl-ethyl)- 
15 acetamide, 

244-(6-Chloro-benzo[b]thiophene-2-sulfonyi)-2-oxo-piperazin-l-yi]-N-(2-imida2o[-l-yl-ethyl)- 
acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yi]-N-[2-{ 1 -methyl- 1 H-pyrrol-2-yI)- 
ethyl]-acetamide, 

20 2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-[2-(5-methyl-lH-imidazol-4-yl)- 
ethyl ]-acetamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-suIfonyi)-2-oxo-piperazin-l-yi]-N-(4-dimethylamino-[l,3,5]triazin- 
2-yl)-acetamide, 

2-[4-<6-Chloro-benzo[b]thiophene-2-suifonyl)-2-oxo-piperazin-l-yl]-N-meihyl-N-pyridin-4-yl- 
25 acetamide, 

\-[2-(2-Amino-pyridin-4-ylVethyl]-2-[4-(6-chloro-benzo[b]thiophene-2-suifonyn-2-oxo-piperazin-l- 
yl]-acctamidc, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-[2-(4-methyl-lhiazo!-5-yl)- 
ethyl)-acetamidc, 

30 2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-(2-thiazol-4-yl-ethyl)-acetamide, 
2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-(3-guanidino-propyl)-acetamide 

i5 \ 1 )-elhv 1 1 -acetamide. 
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N-[2-(2-Amino-thiazol-4-yl)-ethyl]-2-[4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-^ 
aceiamide, 

2-[4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yl]-N-melhyl-N-(2-pyridin^^ 
acetamide, or 

5 2-[4-(6-Chloro-ben2o[b]thiophene-2-sulfonyl)-2-oxo-piperazin-l-yI]-N-[2-(2-methylsulfanyl-lH- 
imidazol-4-yl)-ethyl]-acelamide, 

or a pharmaceutical ly acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof 

10 53. A compound which is l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)- 
acetyl]-3-(S)-methoxymethyi-piperazin-2-one, or 

a pharmaceutically acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof 

15 54. A compound which is l-(4-Amino-quinazolin-7-ylmethyl)-4-[(5-chloro-thiophen-2-yloxy)- 
acetyl]-3-(S)-methoxymethyl-6-methyl-piperazin-2-one, or 

a pharmaceutically acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof 

20 55. A compound which is 4-(6-Chloro-benzo[b]thiophene-2-sulfonyl)-l-(l H-pyrrolo[3,2-c]pyridin- 
2-ylmethyI)-piperazin-2-one, or 

a pharmaceutically acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof 

25 56. A compound which is 4-[2-(5-Chloro-thiophen-2-y])-ethenesulfonyl]-l-( 1 H-pyrrolo[3,2- 
c]pyridin-2-yimethy I )-piperazin-2-one, or 

a pharmaceutically acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof 

30 57. A compound which is l-(4-Amino-quinazolin-7-yimethyl)-4-[3-(5-chloro-thiophen-2-yl> 
acryloyl]-3-(S)-methoxymethyl-piperazin-2-one, or 

1 rhnrmn'^eiiTicnll\ nccentnMe salt tht*renf rhnrmncenticalK' ncccrtnhle rroHruL^ thereof an N-oxide 
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58. A compound which is l-(4-Amino-quinazoiin-7-yimeihylH-[3-(5-chloro-thiophen-2-yl)-allyl]- 
piperazin-I-one, or 

a pharmaceutically acceptable salt thereof, pharmaceutical ly acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof. 

5 

59. A compound which is 4-[2-(5-Chloro-thiophen-2-yi)-ethenesulfonyl]-6-(R)-hydroxymethyl- 1 - 
(lH-pyrrolo[3,2-c]pyridin-2-ylmethyl)-piperazin-2-one, or 

a pharmaceutically acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof. 

10 

60. A compound which is 4-[3-(6-Amino-pyridin-3-yl)-acryloylJ- 1 -(4-ammo-qu»nazolin-7- 
yjmethyi)-3-(S)-propyl-pipera2in-2-one, or 

a pharmaceutically acceptable salt thereof, pharmaceutically acceptable prodrug thereof, an N-oxide 
thereof, a hydrate thereof or a solvate thereof. 

15 

61. A pharmaceutical composition comprising a pharmaceutically acceptable amount of the 
compound according to claim 1 and a pharmaceutically acceptable carrier. 

62. A method of inhibiting Factor Xa comprising contacting a Factor Xa inhibitory amount of a 
20 compound according to claim 1 with a composition containing Factor Xa. 

63. A method of inhibiting the formation of thrombin comprising contacting Factor Xa inhibitory 
amount of a compound according to claim 1 with a composition containing Factor Xa. 

25 64. A method for treating a patient suffering from a physiological condition capable of being 
modulated by inhibiting activity of Factor Xa comprising administering to said patient a 
pharmaceutically effective amount of the compound according to claim 1 . 

65. The method according to claim 63 wherein the physiological condition is venous vasculature, 
30 arterial vasculature, abnormal thrombus formation, acute myocardial infarction, unstable angina, 

thromboembolism, acute vessel closure associated with thrombolytic therapy, percutaneous transluminal 

. . . . V > ; M <i > I . .. - : ; . 1 1 i ; ; L h , 1 1 1 . . . . ^ ^. i . . . . - . . ^. ^- ■ - : ^ , 1 1 c i i ^ . ■ ...... ^ v ■ . ■ , . i ^ ■ , . : i ^ ■■ l . ^ . i .. i - , . . , . i . i ■ ■ . - ■ ^. 

itirombus tormaiion occurring in the veins of the lov\ cr extremities follow ing abdominal, knee and iiip 
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surgery, a risk of pulmonary thromboembolism, or disseminated systemic intravascular coagulopathy 
occurring in vascular systems during septic shock, certain viral infections or cancer. 

66. The method according to claim 63 wherein the physiological condition is abnormal thrombus 
5 formation, acute myocardial infarction, unstable angina, thromboembolism, acute vessel closure 

associated with thrombolytic therapy, transient ischemic attacks, intermittent claudication or bypass 
grafting of the coronary or peripheral arteries, restenosis post coronary or venous angioplasty, pathologic 
thrombus formation occurring in the veins of the lower extremities following abdominal, knee and hip 
surgery or a risk of pulmonary thromboembolism. 

10 

67. The method according to claim 63 wherein the physiological condition is stroke, vessel luminal 
narrowing, maintenance of vascular access patency in long-term hemodialysis patients, or disseminated 
systemic intravascular coagulopathy occurring in vascular systems during septic shock, certain viral 
infections or cancer. 

15 

68. A compound of formula 



P 




wherein 

20 P is H or a nitrogen protecting group; 

R„ R,., R., R.3, R,, R,3, R4 and R^^ arc independently selected from hydrogen, carboxy, alkoxycarbonyi, 
Y'Y^CO, optionally substituted alkyl, optionally substituted ar>'l, optionally substituted aralkyl, 
optionally substituted heteroaryl and optionally substituted heteroaralkyl; 

25 

L2 is a group of formula 
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Cy. is selected from optionally substituted aryl, optionally substituted heteroaryl, optionally substituted 
cycloalkyl, optionally substituted cycloalkenyl, optionally substituted heterocyclyl, optionally substituted 
heterocyclenyl, optionally substituted fused arylcycloalkyi, optionally substituted fused arylcycloalkenyl, 
optionally substituted fused arylheterocyclyl, optionally substituted fused arylheterocyclenyl, optionally 
substituted fused heteroarylcycloalkyi, optionally substituted fused heteroarylcycloalkenyl, optionally 
substituted fused heteroarylheterocyclyl and optionally substituted fused heteroarylheterocyclenyl; 

R5 is hydrogen, optionally substituted alkyl, optionally substituted aralkyl, optionally substituted 
heteroaralkyi, R60(CH2)v-, R602C(CH2)x-,Y V^NC(0)(CH2)x-, or Y V^(CH2)v-; 

is hydrogen, optionally substituted alkyl, optionally substituted aralkyl or optionally substituted 
heteroaralkyi; 

and Y^ are independently hydrogen, optionally substituted alkyl, optionally substituted aryl, 

1 ^ 

optionally substituted aralkyl or optionally substituted heteroaralkyi, or Y and Y" taken together with 
1 2 

the N through which Y and Y are linked form a monocyclic heterocyclyl; 

R7, Rg, R^ and R,o are independently selected from hydrogen, hydroxy, alkoxy, optionally substituted 
alkyl, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyl and 
optionally substituted heteroaralkyi, provided that only one of R7 and or one of R9 and R.o is hydroxy 
or alkoxy, and further provided when R7, Rg, R^ and R,o is hydroxy or alkoxy, then the hydroxy or alkoxy 
is not a substituted to a N, O or S in Z; 

Z is absent or is selected from optionally substituted lower alkenylcne, optionally substituted lower 
alkynylene, O, S(0)p, NR., -NRsCCO)- and -C(0)NR5-; 

X is 1, 2, 3 or 4; 



V is 2, 3 or 4; and 



wo 99/37304 



PCT/l)S99/01682 



296 

69. A compound according to claim 68 wherein Cy^ contains at least one nitrogen atom and when 
Cy2 is optionally substituted aryl, optionally substituted cycloalkyi, optionally substituted cycloalkenyl, 
optionally substituted fused phenylcycloalkyl or optionally substituted fused phenylcycloalkenyl, then 
said nitrogen atom is a basic nitrogen atom. 

5 

70. A compound according to claim 67 wherein Z is absent. 

71 . A compound according to claim 68 wherein R,, R,„ R,, R2a> R4 and R4, are hydrogen. 

10 72. A compound according to claim 67 which is 

(2S, 6RSH-(4-chloro-quinolin-7-ylmethyl)-2,6-dimethyl-3-oxo-piperazine-l-carboxyhc acid benzyl 

ester, 

(3S,5RS)-l-(4-chloro-quinolin-7-ylmethyl)-3,5-dimethyl-piperazin-2-one, 
(3S, 5R)-l-(4-chloro-quinolin-7-ylmethyl)-3,5-dimethyi-piperazin-2-one, 
15 (3S, 5S)-l-(4-chloro-quinolin-7-ylmethyl)-3,5-dimethyl-piperazin-2-one, 
(3S, 5R)-l-{4-chloro-quinolin-7-ylmethyl)-3,5-dimethyi-pipera2in-2-one, 

(2S, 6R)-4-(4-chloro-quinolin-7-ylmethyI)-2,6-dimethyl-3-oxo-piperazine-l-carboxylic acid benzyl 
ester, 

(3S, 5S)-l-(4-chloro-quinolin-7-ylmethly)-4-[3H5-chloro-thiophen-2-yl)-allyl]-3,5-dimethyl-piperazine- 
20 2-one, 

(3S, 5R)-l-(4-chloro-quinolin-7-ylmethly)-4-[3-(5-chloro-thiophen-2-yl)-allyl]-3,5-dimethyl-piperazine- 
2-one, 

4-(2-Oxopiperazin- 1 -ylmethyl)benzamidine, 

1- (2-Aminoquinolin-6-ylmethyl)piperazin-2-one, 
25 l-( l-Aminoisoquinolin-6-yimcthyl)piperazin-2-one, 

2- (2-Oxopiperazin-l-yimethyl)pyrrolo[3,2-c]pyridin-l-carboxylic acid tcrt-butyl ester, 
2-(5-(±)-Methoxycarbonyt-2-oxo-piperazin-l-ylmethyl)-pyrroloL3,2-cJpyridine-l-carboxylic acid tert- 
butyl ester, 

2-(2-(±)-Methoxycarbony t-6-oxo-piperazin- 1 -ylmethyl)-pyrroIo[3,2-c]pyridine- 1 -carboxylic acid tert- 
30 butyl ester, 

l-(4-Aminoquinazoline-7-ylmethyl)piperazinc-2-one, 

35 i -{4-Aminoquinazoiinc-^-> iineihyl )-3-butyl-pipcra/inc-2-onc. 
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l-(4-Aminoquinazoiine-7-ylmethyl)-3-ethyl-piperazine-2-one, 

I-(4-Aminoquinazoline-7-ylmethyl)-3-propyl-piperazine-2-one, 

l-(4-Amino-quinazoline-7-ylmethyl}-3-ethoxymethyl-piperazine-2-one, 

l-(4-Amino-quinazoIine-7-ylmethyl)-3-methyl-piperazine-2-one, 
5 l-{4-Amino-quinazoline-7-ylmethyl)-3-benzyl-pipera2ine-2-one, 

l-(4-Amino-quinazoline-7-ylmethyi)-3-(l-methoxyethyl)-piperazine-2-one, 

l-(4-Amino-quinazoline-7-ylmethyl)-3,3-dimethyl-piperazine-2-one, 

l-(4-Amino-quinazoIine-7-ylmethyl)-3-isopropyl-piperazine-2-one, 

l-(4-Amino-quinazoline-7-ylmethyl)-3-isobutyl-piperazine-2-one, 
10 l-(4-Amino-quinazoline-7-ylmethyl)-3-(2-methoxyethyI) l-piperazine-2-one, 

l_(4_Amino-quinazoline-7-ylrnethyl)-3-methoxyrnethyl-6-methyi-piperazine-2-one, 

(3S,5RS)-l-(4-amino-quinazolin-7-ylmethyl)-3,5-dimethyl-piperazin-2-one, 

l-(4-Chloroquinolin-7-ylmethyi)-piperazin-2-one, 

l-(4-Chlorocinnolin-7-ylmethyI)-piperazin-2-one, 
15 l-(4-ChIoroquinolin-7-ylmethyl)-3-(S)-methyipiperazin-2-one, 

l-[2-(Pyridin-4-ylamino)-ethyl]-piperazin-2-one, 

l-[2-{(MethyI)-(pyridin-4-yl)-amino}-ethyl]-piperazin-2-one trifluroacetate, 
l-[2-(3-Methylpyridin-4-yl-amino)-ethyI]-piperazin-2-one, 
l-[2-{Pyridazin-4-ylamino)-ethyl]-piperazin-2-one, 
20 4-[3-(4-tert-Butoxycarbonylamino-pyridin-3-yl)-propenyl]-3-oxo-piperazine-l-carboxyiic acid tert-butyl 

ester, 

4_[3.(4.tert-butoxycarbonylamino-pyridin-3-yl)-allyI]-3-oxo-piperazine- 1 -carboxylic acid tert-butyl ester 
4_[3-(4.tert-Butoxycarbonylamino-pyridin-3-yl)-propy!]-3-oxo-piperazine-l-carboxylic acid tert-butyl 
ester. 

25 4-(Benzyloxycarbonyl)-N(2-pyrrolo[3,2-c]pyridin-l-ylethyl)-piperazin-2-one, 

(r)-I-(3-Arnino-4-cyano-benzyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine-2- 
carboxylic acid methyl ester, or 

(±)-l-(3-Amino-4-cyano-benzyl)-4-(6-chloro-benzo[b]thiophene-2-sulfonyl)-6-oxo-piperazine-2- 
carboxylic acid. 



30 
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